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S (57) Abstract: The invention relates to the inhibition of histone deacetylase expression and enzymatic activity and, in particular, to 
the inhibition of a specific histone deacetylase. The invention also relates to compositions comprising an ti sense oligonucleotides and 
^5 methods of using the same to inhibit a histone deacetylase. Also disclosed are methods for identifying a histone deacetylase involved 
^ in induction of cell proliferation, and methods for identifying compounds that interact with and reduce the enzymatic activity of such 
^ a histone deacetylase. 
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INHIBITION OF HISTONE DEACETYLASE 

RELATED APPLICATIONS 

5 This application claims priority from U.S. provisional application serial number 

60/132,287, filed on May 3, 1999, which is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

10 This invention relates to the inhibition of histone deacetylase expression and 

enzymatic activity. 

Summary of the Related Art 

Deacetylation of the core histones H1-H4 is mediated by a two related families of 

15 enzymes called the histone deacetylases. One family of histone deacetylases includes 

HDAC-1, HDAC-2, and HDAC-3. A second family of histone deacetylases includes HDAC- 
4 (formerly HDAC-A), HDAC-5 (formerly HDAC-B), HDAC-C, HDAC-D, and HDAC-E. 
Histone deacetylase activity is thought to modulate the accessibility of transcription factors to 
enhancer and promoter elements. Indeed, an enrichment of underacetylated histone H4 has 

20 been found in transcriptionally silent regions of the genome (Taunton et aL, Science 272: 
408-411, 1996). 

Functional histone deacetylases have been implicated as a requirement in cell cycle 
progression in both normal and neoplastic cells. Trichostatin A (TCA), an antibiotic isolated 
from Streptomyces, has been shown to inhibit histone deacetylase activity and arrest cell 

25 cycle progression in cells in the Gl and G2 phases (Yoshida et aL, I BioL Chem. 265: 

17174-17179, 1990; Yoshida etaL, Exp. Cell Res. 177: 122-131, 1988). Other inhibitors of 
histone deacetylase activity, including trichostatin C, trapoxin, depudecin, suberoylanilide 
hydroxamic acid (SAHA), FR901228 (Fujisawa Pharmaceuticals), and butyrate, have been 
found to similarly inhibit cell cycle progression in cells (Taunton et aL, Science 272: 408- 

30 411, 1996; Kijima et aL, J. Biol. Chem. 268(30):22429-22435, 1993; Kwon et aL, Proc. NatL 
Acad. Sci. USA 95(7):3356-61, 1998). 
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The known inhibitors of histone deacetylase are all natural product and are all small 
molecules that inhibit histone deacetylase activity at the protein level. Moreover, all of the 
known histone deacetylase inhibitors are non-specific for a particular histone deacetylase 
enzyme, and more or less inhibit all members of both the histone deacetylase families 
equally. 

Therefore, there remains a need to develop reagents for inhibiting histone 
deacetylases at a genetic level, as well as for inhibiting expression of a specific histone 
deacetylase. There is also a need for the development of methods for using these reagents to 
identify and inhibit a specific histone deacetylase involved in tumorigenesis. 
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BRIEF SUMMARY OF THE INVENTION 

The invention provides methods and reagents for inhibiting histone deacetylases at a 
nucleic acid level, as well as for inhibiting expression of a specific histone by inhibiting 
expression at the nucleic acid level. The invention allows the identification of and specific 

5 inhibition of a specific histone deacetylase involved in tumorigenesis. 

Accordingly, in a first aspect, the invention provides an antisense oligonucleotide that 
inhibits the expression of a histone deacetylase. In certain embodiments of this aspect of the 
invention, the histone deacetylase is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, 
HDAC-C, HDAC-D, or HDAC-E. In certain other embodiments, the oligonucleotide inhibits 

10 more than one histone deacetylase, or the oligonucleotide inhibits all histone deacetylases. 
Preferably, the oligonucleotide is a chimeric oligonucleotide or a hybrid oligonucleotide. 

In certain preferred embodiments of the first aspect of the invention, the 
oligonucleotide inhibits transcription of a nucleic acid molecule encoding the histone 
deacetylase. The nucleic acid molecule may be genomic DNA (e.g., a gene), cDNA, or 

15 RNA. In other embodiments, the oligonucleotide inhibits translation of the histone 
deacetylase. 

In various embodiments of the first aspect of the invention, the antisense 
oligonucleotide has at least one internucleotide linkage selected from the group consisting of 
phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 

20 phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate and sulfone internucleotide linkages. In certain embodiments, the 
oligonucleotide comprises a ribonucleotide or 2'-0-substituted ribonucleotide region and a 
deoxyribonucleotide region. 

25 In a second aspect, the invention provides a method for inhibiting a histone 

deacetylase in a cell comprising contacting the cell with the antisense oligonucleotide of the 
first aspect of the invention. In certain preferred embodiments of the second aspect of the 
invention, cell proliferation is inhibited in the contacted cell. In preferred embodiments, the 
cell is a neoplastic cell which may be in an animal, including a human, and which may be in a 

30 neoplastic growth. In certain preferred embodiments, the method of the second aspect of the 
invention further comprises contacting the cell with a histone deacetylase protein inhibitor 
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that interacts with and reduces the enzymatic activity of the histone deacetylase. Preferably, 
the histone deacetylase protein inhibitor is operably associated with the antisense 
oligonucleotide. 

In a third aspect, the invention provides a method for inhibiting neoplastic cell growth 
5 in an animal comprising administering to an animal having at least one neoplastic cell present 
in its body a therapeutically effective amount of the antisense oligonucleotide of the first 
aspect of the invention with a pharmaceutical^ acceptable carrier for a therapeutically 
effective period of time. 

In certain preferred embodiments of the third aspect of the invention, the method 

10 further comprises administering to the animal a therapeutically effective amount of a histone 
deacetylase protein inhibitor that interacts with and reduces the enzymatic activity of the 
histone deacetylase with a pharmaceutical^ acceptable carrier for a therapeutically effective 
period of time. Preferably, the histone deacetylase protein inhibitor is operably associated 
with the antisense oligonucleotide. 

15 In a fourth aspect, the invention provides a method for identifying a histone 

deacetylase that is involved in induction of cell proliferation comprising contacting a cell 
with an antisense oligonucleotide that inhibits the expression of a histone deacetylase, 
wherein inhibition of cell proliferation in the contacted cell identifies the histone deacetylase 
as a histone deacetylase that is involved in induction of cell proliferation. In certain preferred 

20 embodiments, the cell is a neoplastic cell, and the induction of cell proliferation is 

tumorigenesis. In preferred embodiments, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a fifth aspect, the invention provides a method for identifying a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

25 proliferation comprising contacting a histone deacetylase identified by the method of the 
fourth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

30 proliferation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 
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In a sixth aspect, the invention provides a method for identifying a histone deacetylase 
that is involved in induction of cell differentiation comprising contacting a cell with an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, wherein 
induction of differentiation in the contacted cell identifies the histone deacetylase as a histone 

5 deacetylase that is involved in induction of cell differentiation. In certain preferred 

embodiments, the cell is a neoplastic cell. In preferred embodiments, the histone deacetylase 
is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a seventh aspect, the invention provides a method for identifying a histone 
deacetylase protein inhibitor that inhibits a histone deacetylase that is involved in induction 

10 of cell differentiation comprising contacting a histone deacetylase identified by the method of 
the sixth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

15 differentiation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In an eighth aspect, the invention provides a histone deacetylase protein inhibitor 
identified by the method of the fifth or the seventh aspects of the invention. Preferably, the 
histone deacetylase protein inhibitor is substantially pure. 

20 In a ninth aspect, the invention provides a method for inhibiting cell proliferation in a 

cell comprising contacting a cell with at least two of the reagents selected from the group 
consisting of an antisense oligonucleotide that inhibits a histone deacetylase, a histone 
deacetylase protein inhibitor, an antisense oligonucleotide that inhibits a DNA 
methyltransferase, and a DNA methyltransferase protein inhibitor. In one embodiment, the 

25 inhibition of cell growth of the contacted cell is greater than the inhibition of cell growth of a 
cell contacted with only one of the reagents. In certain embodiments, each of the reagents 
selected from the group is substantially pure. In preferred embodiments, the cell is a 
neoplastic cell. In yet additional preferred embodiments, the reagents selected from the 
group are operably associated. 

30 According to the invention, reagents found to specifically inhibit a histone deacetylase 

involved in neoplasia may be used as therapeutic agents to inhibit neoplastic cell growth in 
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patients suffering from neoplasia. For example, an antisense oligonucleotide that inhibits the 
expression of a histone deacetylase may be administered with a pharmaceutically-acceptable 
carrier (e.g., physiological sterile saline solution) via any route of administration to a patient 
suffering from neoplasia or hyperplasia in an attempt to alleviate any resulting disease 

5 symptom (e.g., death). Likewise, an antisense oligonucleotide that inhibits the expression of 
a histone deacetylase may be incorporated into a gene therapy expression vector (e.g., a 
replication-deficient adenoviral vector), and phage particles carrying such vectors may be 
delivered with a pharmaceutically-acceptable carrier directly to the cells of the neoplastic or 
hyperplastic growth. Pharmaceutically-acceptable carriers and their formulations are well- 

10 known and generally described in, for example, Remington's Pharmaceutical Sciences ( 1 8th 
Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 1990). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a graphic representation of a Northern blotting analysis showing the dose- 
dependent abilities of representative, nonlimiting, synthetic oligonucleotides according to the 
invention that specifically bind to either HDAC-1 -encoding nucleic acid or both HDAC-1 - 
5 and HDAC-2-encoding nucleic acids to inhibit expression of HDAC-1 mRNA or both 
HDAC-1 mRNA and HDAC-2 mRNA, respectively. 

Figure 2 is a graphic representation of a Northern blotting analysis showing the dose- 
dependent abilities of representative, nonlimiting, synthetic oligonucleotides according to the 
invention that specifically bind to HDAC-2-encoding nucleic acid to inhibit expression of 
10 HDAC-2 mRNA. 

Figure 3 is a graphic representation of a Western blotting analysis showing the 
abilities of representative, nonlimiting, synthetic oligonucleotides according to the invention 
that specifically bind to HDAC-2-encoding nucleic acid to specifically inhibit expression of 
HDAC-2 protein. 

15 Figure 4 is a graphic representation of a Western blotting analysis showing the 

abilities of representative, nonlimiting, synthetic oligonucleotides according to the invention 
that specifically bind to either HDAC-1 -encoding nucleic acid or both HDAC-1- and HDAC- 
2-encoding nucleic acid to inhibit expression of HDAC-1 protein or both HDAC-1 protein 
and HDAC-2 protein, respectively. Mismatched synthetic oligonucleotides were used as 

20 negative controls. Equal loading of all lanes is evidenced by the equivalent expression of 
actin. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention provides methods and reagents for inhibiting a histone deacetylase at a 
nucleic acid level, as well as for inhibiting a specific histone deacetylase at the nucleic acid 
level. The reagents described herein that inhibit histone deacetylase at the nucleic acid level 
5 (i.e., inhibiting transcription and translation) allows the identification of a specific histone 
deacetylase which is involved in neoplasia. Moreover, therapeutical compositions for 
treating and/or alleviating the symptoms of neoplasia may be developed using the reagents of 
the invention that specifically inhibit a particular histone deacetylase involved in neoplasia. 
The reagents according to the invention are useful as analytical tools and as 

10 therapeutic tools, including as gene therapy tools. The invention also provides methods and 
compositions which may be manipulated and fine-tuned to fit the condition(s) to be treated 
while producing fewer side effects. The patent and scientific literature referred to herein 
establishes knowledge that is available to those with skill in the art. The issued patents, 
applications, and references, including GenBank database sequences, that are cited herein are 

15 hereby incorporated by reference to the same extent as if each was specifically and 
individually indicated to be incorporated by reference. 

In a first aspect, the invention provides an antisense oligonucleotide that inhibits the 
expression of a histone deacetylase. In certain embodiments of this aspect of the invention, 
the histone deacetylase is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, 

20 HDAC-D, or HDAC-E. In certain embodiments, the oligonucleotide inhibits more than one 
histone deacetylase, or the oligonucleotide inhibits all histone deacetylases. 

The antisense oligonucleotides according to the invention are complementary to a 
region of RNA or double-stranded DNA that encodes a histone deacetylase. For purposes of 
the invention, the term "oligonucleotide" includes polymers of two or more 

25 deoxyribonucleosides, ribonucleosides, or 2*-0-substituted ribonucleoside residues, or any 
combination thereof. Preferably, such oligonucleotides have from about 8 to about 50 
nucleoside residues, and most preferably from about 12 to about 30 nucleoside residues. The 
nucleoside residues may be coupled to each other by any of the numerous known 
internucleoside linkages. Such internucleoside linkages include without limitation 

30 phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 

phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
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carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate, and sulfone internucleotide linkages. In certain preferred embodiments, 
these internucleoside linkages may be phosphodiester, phosphotriester, phosphorothioate, or 
phosphoramidate linkages, or combinations thereof. The term oligonucleotide also 

5 encompasses such polymers having chemically modified bases or sugars and/or having 
additional substituents, including without limitation lipophilic groups, intercalating agents, 
diamines, and adamantane. For purposes of the invention the term "2*-Osubstituted" means 
substitution of the T position of the pentose moiety with an -O-lower alkyl group containing 
1-6 saturated or unsaturated carbon atoms, or with an -O-aryl or allyl group having 2-6 

10 carbon atoms, wherein such alkyl, aryl, or allyl group may be unsubstituted or may be 
substituted, e.g., with halo, hydroxy, trifluoromethyl, cyano, nitro, acyl, acyloxy, alkoxy, 
carboxyl, carbalkoxyl, or amino groups; or such T substitution may be with a hydroxy group 
(to produce a ribonucleoside), an amino or a halo group, but not with a 2'-H group. 

For purposes of the invention, the term "complementary" means having the ability to 

15 hybridize to a genomic region, a gene, or an RNA transcript thereof under physiological 
conditions. Such hybridization is ordinarily the result of base-specific hydrogen bonding 
between complementary strands, preferably to form Watson-Crick or Hoogsteen base pairs, 
although other modes of hydrogen bonding, as well as base stacking can lead to 
hybridization. As a practical matter, such hybridization can be inferred from the observation 

20 of specific gene expression inhibition, which may be at the level of transcription or 
translation (or both). 

Particularly preferred antisense oligonucleotides utilized in this aspect of the 
invention include chimeric oligonucleotides and hybrid oligonucleotides. 

For purposes of the invention, a "chimeric oligonucleotide" refers to an 

25 oligonucleotide having more than one type of internucleoside linkage. One preferred 

embodiment of such a chimeric oligonucleotide is a chimeric oligonucleotide comprising a 
phosphorothioate, phosphodiester or phosphorodithioate region, preferably comprising from 
about 2 to about 12 nucleotides, and an alkylphosphonate or alkylphosphonothioate region 
(see e.g., Pederson et al. U.S. Patent Nos. 5,635,377 and 5,366,878). Preferably, such 

30 chimeric oligonucleotides contain at least three consecutive internucleoside linkages selected 
from phosphodiester and phosphorothioate linkages, or combinations thereof. 
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For purposes of the invention, a "hybrid oligonucleotide" refers to an oligonucleotide 
having more than one type of nucleoside. One preferred embodiment of such a hybrid 
oligonucleotide comprises a ribonucleotide or 2'-0-substituted ribonucleotide region, 
preferably comprising from about 2 to about 12 T O- substituted nucleotides, and a 

5 deoxyribonucleotide region. Preferably, such a hybrid oligonucleotide will contain at least 
three consecutive deoxyribonucleosides and will also contain ribonucleosides, 2*-0 
substituted ribonucleosides, or combinations thereof (see e.g., Metelev and Agrawal, U.S. 
Patent No. 5,652,355). 

The exact nucleotide sequence and chemical structure of an antisense oligonucleotide 

10 utilized in the invention can be varied, so long as the oligonucleotide retains its ability to 
inhibit expression of a histone deacetylase. This is readily determined by testing whether the 
particular antisense oligonucleotide is active by quantitating the amount of mRNA encoding a 
histone deacetylase, quantitating the amount of histone deacetylase protein, quantitating the 
histone deacetylase enzymatic activity, or quantitating the ability of histone deacetylase to 

15 inhibit cell growth in a an in vitro or in vivo cell growth assay, all of which are described in 
detail in this specification. 

Antisense oligonucleotides utilized in the invention may conveniently be synthesized 
on a suitable solid support using well-known chemical approaches, including H-phosphonate 
chemistry, phosphoramidite chemistry, or a combination of H-phosphonate chemistry and 

20 phosphoramidite chemistry (i.e., H-phosphonate chemistry for some cycles and 

phosphoramidite chemistry for other cycles). Suitable solid supports include any of the 
standard solid supports used for solid phase oligonucleotide synthesis, such as controlled- 
pore glass (CPG) (see, e.g., Pon, R. T., Methods in Molec. Biol. 20: 465-496, 1993). 

Antisense oligonucleotides according to the invention are useful for a variety of 

25 purposes. For example, they can be used as "probes" of the physiological function of histone 
deacetylase by being used to inhibit the activity of histone deacetylase in an experimental cell 
culture or animal system and to evaluate the effect of inhibiting such histone deacetylase 
activity. This is accomplished by administering to a cell or an animal an antisense 
oligonucleotide that inhibits histone deacetylase expression according to the invention and 

30 observing any phenotypic effects. In this use, the antisense oligonucleotides according to the 
invention is preferable to traditional t4 gene knockout" approaches because it is easier to use, 
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and can be used to inhibit histone deacetylase activity at selected stages of development or 
differentiation. Thus, the method according to the invention can serve as a probe to test the 
role of histone deacetylation in various stages of development. 

Preferred antisense oligonucleotides of the invention inhibit either the transcription of 
5 a nucleic acid molecule encoding the histone deacetylase, or the translation of a nucleic acid 
molecule encoding the histone deacetylase. Histone deacetylase-encoding nucleic acids may 
be RNA or double stranded DNA regions and include, without limitation, intronic sequences, 
untranslated 5' and 3 7 regions, intron-exon boundaries as well as coding sequences from a 
histone deacetylase family member gene. For human sequences, see e.g., Yang et al., Proc. 

10 Natl Acad. Sci. USA 93(23): 12845-12850, 1996; Furukawa et al., Cytogenet. Cell Genet. 
73(1-2): 130-133, 1996; Yang et al., J. Biol. Chem. 272(44): 28001-28007, 1997; Betz et al., 
Genomics 52(2): 245-246, 1998; Taunton et al., Science 272(5260): 408-411, 1996; and 
Dangond et al., Biochem. Biophys. Res. Commun. 242(3): 648-652, 1998). 

Particularly preferred non-limiting examples of antisense oligonucleotides of the 

15 invention are complementary to regions of RNA or double-stranded DNA encoding a histone 
deacetylase (e.g., HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or 
HDAC-E). The antisense olignouncleotides according to the invention are complementary to 
regions of RNA or double-stranded DNA that encode HDAC-1, HDAC-2, HDAC-3, HDAC- 
4, HDAC-5, HDAC-C, HDAC-D, and/or HDAC-E. The sequence of human HDAC-1 can be 

20 found in GenBank Accession No. U50079 (amino acid sequence in SEQ ID NO:24; nucleic 
acid sequence in SEQ ID NO:25. The sequence of human HDAC-2 can be found in 
GenBank Accession No. U31814 (amino acid sequence in SEQ ID NO: 26; nucleic acid 
sequence in SEQ ID NO: 27). The sequence of human HDAC-3 can be found in GenBank 
Accession No. U75697 (amino acid sequence in SEQ ID NO: 28; nucleic acid sequence in 

25 SEQ ID NO: 29). The sequence of human HDAC-4 (formerly human HDAC-A) in GenBank 
Accession No. AB006626 (amino acid sequence in SEQ ID NO: 30; nucleic acid sequence in 
SEQ ID NO: 31). The sequence of human HDAC-5 (formerly human HDAC-B) can be 
found in GenBank Accession No. AB011 172 (amino acid sequence in SEQ ID NO: 32; 
nucleic acid sequence in SEQ ID NO: 33). The sequence of human HDAC-C can be found in 

30 GenBank Accession No. AC004994 (amino acid sequence in SEQ ID NO: 34; nucleic acid 



- 11- 



WO 00/71703 



PCT/IB00/01252 



sequence in SEQ ID NO: 35). The sequence of human HDAC-D can be found in GenBank 
Accession No. AC004466 (nucleic acid sequence in SEQ ID NO: 36). 

The sequences encoding histone deacetylases from many non-human animal species 
are also known (see, for example, GenBank Accession Numbers AF006603, AF006602,and 
5 AF074882 for murine histone deacetylases). Accordingly, the antisense oligonucleotides of 
the invention may also be complementary to regions of RN A or double-stranded DNA that 
encode histone deacetylases from non-human animals. Particularly, preferred 
oligonucleotides have nucleotide sequences of from about 13 to about 35 nucleotides which 
include the nucleotide sequences shown below as SEQ ID NOs: 1-18. Yet additional 

10 particularly preferred oligonucleotides have nucleotide sequences of from about 15 to about 
26 nucleotides of the nucleotide sequences shown below. Most preferably, the 
oligonucleotides shown below have phosphorothioate backbones, are 20-26 nucleotides in 
length, and are modified such that the terminal four nucleotides at the 5' end of the 
oligonucleotide and the terminal four nucleotides at the 3' end of the oligonucleotide each 

15 have T -O- methyl groups attached to their sugar residues. 

Antisense oligonucleotide specific for human HDAC-1 (MG2608): 
5*-GAA ACG TGA GGG ACT CAG CA-3' (SEQ ID NO: 1). 

Antisense oligonucleotide specific for both human HDAC-1 and human HDAC-2 
(MG2610) is a 25/25/25/25 mixture of four oligonucleotides: 

20 5'- CAG C AA ATT ATG GGT CAT GCG GAT TC-3* (SEQ ID NO: 2); 
5 T - CAG CAA GTT ATG AGT CAT GCG GAT TC-3' (SEQ ID NO: 3); 
5'- CAG CAA ATT ATG AGT CAT GCG GAT TC-3' (SEQ ID NO: 4); and 
5'- CAG CAA GTT ATG GGT CAT GCG GAT TC-3' (SEQ ID NO: 5). 
Antisense oligonucleotide specific for human HDAC-2: 

25 5'-TGC TGC TGC TGC TGC TGC CG-3' (MG2628; SEQ ID NO: 6); 
5'-CCT CCT GCT GCT GCT GCT GC-3' (MG2633; SEQ ID NO: 7); 
5'-GGT TCC TTT GGT ATC TGT TT-3' (MG2635; SEQ ID NO: 8); and 
5 -CTC CTT GAC TGT ACG CCA TG-3' (MG2636; SEQ ID NO: 9). 

30 The antisense oligonucleotides according to the invention may optionally be 

formulated with any of the well known pharmaceutical^ acceptable carriers or diluents (see 
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preparation of pharmaceutical^ acceptable formulations in, e.g.. Remington's 
Pharmaceutical Sciences , 18th Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 
1990). 

In a second aspect, the invention provides a method for inhibiting a histone 
5 deacetylase in a cell comprising contacting the cell with the antisense oligonucleotide that 
inhibits the expression of a histone deacetylase. Preferably, cell proliferation is inhibited in 
the contacted cell. Thus, the antisense oligonucleotides according to the invention are useful 
in therapeutic approaches to human diseases including benign and malignant neoplasms by 
inhibiting cell proliferation in cells contacted with the antisense oligonucleotides. The phrase 
10 "inhibiting cell proliferation" is used to denote an ability of a histone deacetylase antisense 
oligonucleotide or a histone deacetylase protein inhibitor (or combination thereof) to retard 
the growth of cells contacted with the oligonucleotide or protein inhibitor, as compared to 
cells not contacted. Such an assessment of cell proliferation can be made by counting 
contacted and non-contacted cells using a Coulter Cell Counter (Coulter, Miami, FL) or a 
15 hemacytometer. Where the cells are in a solid growth (e.g., a solid tumor or organ), such an 
assessment of cell proliferation can be made by measuring the growth with calipers, and 
comparing the size of the growth of contacted cells with non-contacted cells. Preferably, the 
term includes a retardation of cell proliferation that is at least 50% of non-contacted cells. 
More preferably, the term includes a retardation of cell proliferation that is 100% of non- 
20 contacted cells (i.e., the contacted cells do not increase in number or size). Most preferably, 
the term includes a reduction in the number or size of contacted cells, as compared to non- 
contacted cells. Thus, a histone deacetylase antisense oligonucleotide or a histone 
deacetylase protein inhibitor that inhibits cell proliferation in a contacted cell may induce the 
contacted cell to undergo growth retardation, to undergo growth arrest, to undergo 
25 programmed cell death (i.e., to apoptose), or to undergo necrotic cell death. 

Conversely, the phrase "inducing cell proliferation" is used to denote the requirement 
of the presence or enzymatic activity of a histone deacetylase for cell proliferation in a 
normal (i.e., non-neoplastic) cell. Hence, over-expression of a histone deacetylase that 
induces cell proliferation may or may not lead to increased cell proliferation; however, 
30 inhibition of a histone deacetylase that induces cell proliferation will lead to inhibition of cell 
proliferation. 
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The phrase "inducing cell differentiation" is used to denote the ability of a histone 
deacetylase antisense oligonucleotide or histone deacetylase protein inhibitor (or combination 
thereof) to induce differentiation in a contacted cell as compared to a cell that is not 
contacted. Thus, a neoplastic cell, when contacted with a histone deacetylase antisense 
5 oligonucleotide or histone deacetylase protein inhibitor (or both) of the invention, may be 
induced to differentiate, resulting in the production of a daughter cell that is phylogenetically 
more advanced than the contacted cell. 

The cell proliferation inhibiting ability of the antisense oligonucleotides according to 
the invention allows the synchronization of a population of a-synchronously growing cells. 

10 For example, the antisense oligonucleotides of the invention may be used to arrest a 
population of non- neoplastic cells grown in vitro in the Gl or G2 phase of the cell cycle. 
Such synchronization allows, for example, the identification of gene and/or gene products 
expressed during the Gl or G2 phase of the cell cycle. Such a synchronization of cultured 
cells may also be useful for testing the efficacy of a new transfection protocol, where 

15 transfection efficiency varies and is dependent upon the particular cell cycle phase of the cell 
to be transfected. Use of the antisense oligonucleotides of the invention allows the 
synchronization of a population of cells, thereby aiding detection of enhanced transfection 
efficiency. 

The anti-neoplstic utility of the antisense oligonucleotides according to the invention 
20 is described in detail elsewhere in this specification. 

In yet other preferred embodiments, the cell contacted with a histone deacetylase 
antisense oligonucleotide is also contacted with a histone deacetylase protein inhibitor. 

As used herein, the term "histone deacetylase protein inhibitor" denotes an active 
moiety capable of interacting with a histone deacetylase at the protein level and reducing the 
25 activity of that histone deacetylase. Histone deacetylase protein inhibitors include, without 
limitation, trichostatin A, trichostatin B, trichostatin C, depudecin, trapoxin, butyrate, 
suberoylanilide hydroxamic acid (SAHA), FR901228 (Fujisawa Pharmaceuticals), and 
acetyldinaline (el-Beltagi et al., Cancer Res. 53(13):3008-3014 } 1993). A histone deacetylase 
protein inhibitor is a molecule that reduces the activity of a histone deacetylase to a greater 
30 extent than it reduces the activity of any unrelated protein. In a preferred embodiment, such 
reduction of the activity of a histone deacetylase is at least 5-fold, more preferably at least 
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10-fold, most preferably at least 50-fold. In another embodiment, the activity of a histone 
deacetylase is reduced 100-fold. Preferably, a histone deacetylase protein inhibitor interacts 
with and reduces the activity of fewer than all histone deacetylases. By "all histone 
deacetylases" is meant all of the members of both of the histone deacetylase families of 
5 proteins from a particular species of animal and includes, without limitation, HDAC-1, 
HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E, all of which are 
considered "related proteins," as used herein. For example, a preferred histone deacetylase 
protein inhibitor interacts with and inhibits HDAC-1 and HDAC-2, but does not interact with 
and inhibit HDAC-3. Most preferably, a histone deacetylase protein inhibitor interacts with 

10 and reduces the activity of one histone deacetylase (e.g., HDAC-2), but does not interact with 
or reduce the activities of the other histone deacetylases (e.g., HDAC-1 and HDAC-3). As 
discussed below, a preferred histone deacetylase protein inhibitor is one that interacts with 
and reduces the enzymatic activity of a histone deacetylase that is involved in tumorigenesis. 
Preferably, the histone deacetylase protein inhibitor is operably associated with the 

15 antisense oligonucleotide. As mentioned above, the antisense oligonucleotides according to 
the invention may optionally be formulated well known pharmaceutical^ acceptable carriers 
or diluents. This formulation may further contain one or more one or more additional histone 
deacetylase antisense oligonucleotide(s), and/or one or more histone deacetylase protein 
inhibitor(s), or it may contain any other pharmacologically active agent. 

20 In a particularly preferred embodiment of the invention, the antisense oligonucleotide 

is in operable association with a histone deacetylase protein inhibitor. The term "operable 
association" includes any association between the antisense oligonucleotide and the histone 
deacetylase protein inhibitor which allows an antisense oligonucleotide to inhibit histone 
deacetylase-encoding nucleic acid expression and allows the histone deacetylase protein 

25 inhibitor to inhibit histone deacetylase enzymic activity. One or more antisense 

oligonucleotide of the invention may be operably associated with one or more histone 
deacetylase protein inhibitor. Preferably, an antisense oligonucleotide of the invention that 
targets one particular histone deacetylase (e.g., HDAC-2) is operably associated with a 
histone deacetylase protein inhibitor which targets the same histone deacetylase. A preferred 

30 operable association is a hydrolyzable. Preferably, the hydrolyzable association is a covalent 
linkage between the antisense oligonucleotide and the histone deacetylase protein inhibitor. 
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Preferably, such covalent linkage is hydrolyzable by esterases and/or amidases. Examples of 
such hydrolyzable associations are well known in the art. Phosphate esters are particularly 
preferred. 

In certain preferred embodiments, the covalent linkage may be directly between the 
5 antisense oligonucleotide and the histone deacetylase protein inhibitor so as to integrate the 
histone deacetylase protein inhibitor into the backbone. Alternatively, the covalent linkage 
may be through an extended structure and may be formed by covalently linking the antisense 
oligonucleotide to the histone deacetylase protein inhibitor through coupling of both the 
antisense oligonucleotide and the histone deacetylase protein inhibitor to a carrier molecule 

10 such as a carbohydrate, a peptide or a lipid or a glycolipid. Other preferred operable 

associations include lipophilic association, such as formation of a liposome containing an 
antisense oligonucleotide and the histone deacetylase protein inhibitor covalently linked to a 
lipophilic molecule and thus associated with the liposome. Such lipophilic molecules include 
without limitation phosphotidylcholine, cholesterol, phosphatidylethanolamine, and synthetic 

15 neoglycolipids, such as syalyllacNAc-HDPE. In certain preferred embodiments, the operable 
association may not be a physical association, but simply a simultaneous existence in the 
body, for example, when the antisense oligonucleotide is associated with one liposome and 
the protein effector is associated with another liposome. 

In a third aspect, the invention provides a method for inhibiting neoplastic cell 

20 proliferation in an animal comprising administering to an animal having at least one 
neoplastic cell present in its body a therapeutically effective amount of the antisense 
oligonucleotide of the first aspect of the invention with a pharmaceutical^ acceptable carrier 
for a therapeutically effective period of time. Preferably, the animal is a mammal, 
particularly a domesticated mammal. Most preferably, the animal is a human. 

25 The term "neoplastic cell" is used to denote a cell that shows aberrant cell growth. 

Preferably, the aberrant cell growth of a neoplastic cell is increased cell growth. A neoplastic 
cell may be a hyperplastic cell, a cell that shows a lack of contact inhibition of growth in 
vitro, a benign tumor cell that is incapable of metastasis in vivo, or a cancer cell that is 
capable of metastases in vivo and that may recur after attempted removal. The term 

30 "tumorigenesis" is used to denote the induction of cell proliferation that leads to the 
development of a neoplastic growth. 
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The terms "therapeutically effective amount" and "therapeutically effective period of 
time" are used to denote known treatments at dosages and for periods of time effective to 
reduce neoplastic cell growth. Preferably, such administration should be parenteral, oral, 
sublingual, transdermal, topical, intranasal, or intrarectal. When administered systemically 

5 the therapeutic composition is preferably administered at a sufficient dosage to attain a blood 
level of antisense oligonucleotide from about 0.1 \xM to about 10 fiM. For localized 
administration, much lower concentrations than this may be effective, and much higher 
concentrations may be tolerated. One of skill in the art will appreciate that such therapeutic 
effect resulting in a lower effective concentration of the histone deacetylase inhibitor may 

10 vary considerably depending on the tissue, organ, or the particular animal or patient to be 
treated according to the invention. 

In a preferred embodiment, the therapeutic composition of the invention is 
administered systemically at a sufficient dosage to attain a blood level of antisense 
oligonucleotide from about 0.01 \xM to about 20 \iM. In a particularly preferred embodiment, 

15 the therapeutic composition is administered at a sufficient dosage to attain a blood level of 
antisense oligonucleotide from about 0.05 to about 15 jiM. In a more preferred 
embodiment, the blood level of antisense oligonucleotide is from about 0.1 \iM to about 10 
MM. 

For localized administration, much lower concentrations than this may be 
20 therapeutically effective. Preferably, a total dosage of antisense oligonucleotide will range 
from about 0. 1 mg to about 200 mg oligonucleotide per kg body weight per day. In a more 
preferred embodiment, a total dosage of antisense oligonucleotide will range from about 1 mg 
to about 20 mg oligonucleotide per kg body weight per day. In a most preferred embodiment, 
a total dosage of antisense oligonucleotide will range from about 2 mg to about 10 mg 
25 oligonucleotide per kg body weight per day. In a particularly preferred embodiment, the 
therapeutically effective amount of a histone deacetylase antisense oligonucleotide is about 
0.5 mg oligonucleotide per kg body weight per day. 

In certain preferred embodiments of the third aspect of the invention, the method 
further comprises administering to the animal a therapeutically effective amount of a histone 
30 deacetylase protein inhibitor with a pharmaceutical^ acceptable carrier for a therapeutically 
effective period of time. Preferably, the histone deacetylase protein inhibitor is operably 
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associated with the antisense oligonucleotide. Methods for the operable association of a 
histone deacetylase protein inhibitor with a histone deacetylase antisense oligonucleotide are 
described above. 

The histone deacetylase protein inhibitor-containing therapeutic composition of the 
5 invention is administered systemically at a sufficient dosage to attain a blood level histone 
deacetylase protein inhibitor from about O.OluM to about lOpM. In a particularly preferred 
embodiment, the therapeutic composition is administered at a sufficient dosage to attain a 
blood level of histone deacetylase protein inhibitor from about 0.05pM to about 10|iM. In a 
more preferred embodiment, the blood level of histone deacetylase protein inhibitor is from 

10 about 0. l^M to about 7pM. For localized administration, much lower concentrations than 
this may be effective. Preferably, a total dosage of histone deacetylase protein inhibitor will 
range from about 0.01 mg to about 5 mg protein effector per kg body weight per day. In a 
more preferred embodiment, a total dosage of histone deacetylase protein inhibitor will range 
from about 0. 1 mg to about 4 mg protein effector per kg body weight per day. In a most 

15 preferred embodiment, a total dosage of histone deacetylase protein inhibitor will range from 
about 0. 1 mg to about 1 mg protein effector per kg body weight per day. In a particularly 
preferred embodiment, the therapeutically effective synergistic amount of histone deacetylase 
protein inhibitor (when administered with an antisense oligonucleotide) is 0.1 mg per kg body 
weight per day. 

20 This aspect of the invention results in an improved inhibitory effect, thereby reducing 

the therapeutically effective concentrations of either or both of the nucleic acid level inhibitor 
(i.e., antisense oligonucleotide) and the protein level inhibitor (i.e., histone deacetylase protein 
inhibitor) required to obtain a given inhibitory effect as compared to those necessary when 
either is used individually. 

25 Furthermore, one of skill will appreciate that the therapeutically effective synergistic 

amount of either the antisense oligonucleotide or the histone deacetylase inhibitor may be 
lowered or increased by fine tuning and altering the amount of the other component. The 
invention therefore provides a method to tailor the administration/treatment to the particular 
exigencies specific to a given animal species or particular patient. Therapeutically effective 

30 ranges may be easily determined for example empirically by starting at relatively low 
amounts and by step- wise increments with concurrent evaluation of inhibition. 



- 18- 



WO 00/71703 



PCT7IB00/01252 



In a fourth aspect, the invention provides a method for investigating the role of a 
particular histone deacetylase in cellular proliferation, including the proliferation of 
neoplastic cells. In this method, the cell type of interest is contacted with an amount of an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, as described 

5 for the first aspect according to the invention, resulting in inhibition of expression of the 
histone deacetylase in the cell If the contacted cell with inhibited expression of the histone 
deacetylase also shows an inhibition in cell proliferation, then the histone deacetylase is 
involved in the induction of cell proliferation. In this scenario, if the contacted cell is a 
neoplastic cell, and the contacted neoplastic cell shows an inhibition of cell proliferation, then 

10 the histone deacetylase whose expression was inhibited is a histone deacetylase that is 
involved in tumorigenesis. Preferably, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

Thus, by identifying a particular histone deacetylase that is involved in the induction 
of cell proliferation, only that particular histone deacetylase need be targeted with an 

15 antisense oligonucleotide to inhibit cell proliferation or induce differentiation. Consequently, 
a lower therapeutically effective dose of antisense oligonucleotide may be able to effectively 
inhibit cell proliferation. Moreover, undesirable side effects of inhibiting all histone 
deacetylases may be avoided by specifically inhibiting the one (or more) histone 
deacetylase(s) involved in inducing cell proliferation. 

20 Once such a histone deacetylase involved in inducing cell proliferation is identified 

using the antisense oligonucleotides of the first aspect of the invention, then histone 
deacetylase protein inhibitors may be generated that specifically inhibit the histone 
deacetylase involved in inducing cell proliferation, while not inhibiting other histone 
deacetylases not involved in inducing cell proliferation. Accordingly, in a fifth aspect, the 

25 invention provides a method for identifying a histone deacetylase protein inhibitor that 
inhibits a histone deacetylase that is involved in the induction of cell proliferation. This 
method comprises contacting a histone deacetylase identified as being involved in inducing 
cell proliferation with a candidate compound and measuring the enzymatic activity of the 
contacted histone deacetylase. A reduction in the enzymatic activity of the contacted histone 

30 deacetylase identifies the candidate compound as a histone deacetylase protein inhibitor that 
inhibits a histone deacetylase that is involved in induction of cell proliferation. 
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Measurement of the enzymatic activity of a histone deacetylase can be achieved using 
known methodologies. For example, Yoshida et aL (J. Biol Chem. 265: 17174-17179, 1990) 
describe the assessment of histone deacetylase enzymatic activity by the detection of 
acetylated histones in trichostatin A treated cells. Taunton et al. (Science 272: 408-41 1, 
5 1996) similarly describes methods to measure histone deacetylase enzymatic activity using 
endogenous and recombinant HDAC-1. Both Yoshida et aL (J. Biol. Chem. 265: 17174- 
17179, 1990) and Taunton et al. (Science 272: 408-41 1, 1996) are hereby incorporated by 
reference. 

Preferably, the histone deacetylase protein inhibitor that inhibits a histone deacetylase 

10 that is involved in induction of cell proliferation is a histone deacetylase protein inhibitor that 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In a sixth aspect, the invention provides a method for identifying a histone deacetylase 
that is involved in induction of cell differentiation comprising contacting a cell with an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, wherein 

15 induction of differentiation in the contacted cell identifies the histone deacetylase as a histone 
deacetylase that is involved in induction of cell differentiation. Preferably, the cell is a 
neoplastic cell. In preferred embodiments, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a seventh aspect, the invention provides a method for identifying a histone 

20 deacetylase protein inhibitor that inhibits a histone deacetylase that is involved in induction 
of cell differentiation comprising contacting a histone deacetylase identified by the method of 
the sixth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 

25 protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

differentiation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In an eighth aspect, the invention provides a histone deacetylase protein inhibitor 
identified by the method of the fifth or the seventh aspects of the invention^ Preferably, the 

30 histone deacetylase protein inhibitor is substantially pure. 
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Substantially purified proteins can be achieve by any standard method including, 
without limitation, expression of recombinant protein, affinity chromatography, antibody- 
based affinity purification, and high performance liquid chromatography (HPLC; see, e.g., 
Fisher (1980) Laboratory Techniques in Biochemistry and Molecular Biolog y, Work and 

5 Burdon (eds.), Elsevier). Preferably, a substantially purified protein is at least 80%, by 
weight, pure in that it is free from other proteins or naturally-occurring organic molecules. 
More preferably, a substantially purified protein is at least 90% pure, by weight. Most 
preferably, a substantially purified protein is at least 95% pure, by weight. 

In a ninth aspect, the invention provides a method for inhibiting cell proliferation in a 

10 cell comprising contacting a cell with at least two of the reagents selected from the group 
consisting of an antisense oligonucleotide that inhibits a histone deacetylase, a histone 
deacetylase protein inhibitor, an antisense oligonucleotide that inhibits a DNA 
methyltransferase, and a DNA methyltransferase protein inhibitor. In one embodiment, the 
inhibition of cell growth of the contacted cell is greater than the inhibition of cell growth of a 

15 cell contacted with only one of the reagents. In certain preferred embodiments, each of the 
reagents selected from the group is substantially pure. In preferred embodiments, the cell is a 
neoplastic cell. In yet additional preferred embodiments, the reagents selected from the 
group are operably associated. 

Antisense oligonucleotides that inhibit DNA methyltransferase are described in Szyf 

20 and von Hofe, U.S. Patent No. 5,578,716, the entire contents of which are incorporated by 
reference. DNA methyltransferase protein inhibitors include, without limitation, 5-aza-2'- 
deoxycytidine (5-aza-dC), 5-fluQro-2'-deoxycytidine, 5-aza-cytidine (5-aza-C), or 5,6- 
dihydro-5-aza-cytidine. 

The following examples are intended to further illustrate certain preferred 

25 embodiments of the invention and are not limiting in nature. Those skilled in the art will 
recognize, or be able to ascertain, using no more than routine experimentation, numerous 
equivalents to the specific substances and procedures described herein. Such equivalents are 
considered to be within the scope of this invention, and are covered by the appended claims. 

30 
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Example 1 
Screening of Aniisense Oligonucleotides 
To identify which antisense oligonucleotides were most effective at inhibiting a 
specific histone deacetylase, a number of oligonucleotides were generated based on the 
5 sequences provided in GenBank Accession Number U50079 for HDAC-1 and GenBank 
Accession Number U3 18 14 for HDAC-2. Some of the oligonucleotides screened were 
described in Table 2 and Table 3 of Besterman et aL, U.S. patent application serial no. 
60/104,804, filed October 19, 1998, the entire disclosure of which is hereby incorporated by 
reference. 

10 In addition, oligonucleotides were generated which were complementary to both 

HDAC-1 and HDAC-2. 

To screen these oligonucleotides for an ability to inhibit the targeted histone 
deacetylase, a Northern blotting analysis was first performed. To do this, T24 human bladder 
carcinoma cells (commercially available from the American Type Culture Collection 

15 (ATCC), Manassas, VA) were grown under suggested conditions. Before addition of 

oligonucleotides, cells were washed with PBS (phosphate buffered saline). Next, lipofectin 
transfection reagent (Gibco-BRL Mississauga, Ontario), at a concentration of 6.25 pg/ml, 
was added to serum free OPTIMEM medium (GIBCO/BRL), which was then added to the 
cells. Oligonucleotides to be screened were then added to different wells of cells (i.e., one 

20 oligonucleotide per well of cells). The same concentration of oligonucleotide (e.g., 50 nM) 
was used per well of cells. The cells were allowed to incubate with lipofectin and 
oligonucleotide for 4 hours at 37°C in a cell culture incubator. The cells were then washed 
with PBS and returned to full serum-containing medium. Twenty-four hours later, the cells 
were harvested for determination of HDAC mRNA levels by Northern blotting analysis. 

25 For determination of mRNA levels by Northern blot, total RNA was prepared from 

cells by the guanidinium isothiocyanate standard procedure (see, e.g., Ausubel et aL, Current 

Protocols in Molecular Biology , John Wiley & Sons, New York, NY, 1994), with the 

exception of an additional precipitation step in 2 M LiCl overnight at 4°C to purify RNA 

from cellular DNA contamination. Northern blotting analysis was performed according to 

» 

30 standard protocols. Probes for HDAC-1 and HDAC-2 were full length cDNA clones 
generated by PCR amplification from the known sequences for each (e.g., GenBank 
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Accession Nos. U50079 and U31814, respectively). These probes were radiolabeled with 
32 P-ATP. Northern blots were scanned and quantified using Alpha Imager (Alpha 
Innovotech). 

The oligonucleotides which showed an ability to reduce the mRNA expression of a 
5 targeted histone deacetylase (i.e., were able to inhibit transcription of the histone deacetylase 
mRNA) were next screened for an ability to inhibit expression of the targeted histone 
deacetylase protein. To do this, T24 cells were transfected with oligonucleotide using 
lipofectin as described above. Twenty-four hours later, the cells were lysed according to 
standard procedures. The whole cell extracts (50 pg) were resolved on 7-15% gradient 
10 SDS/PAGE, transferred to PVDF membrane (Amersham, Arlington Heights, IL), and 

subjected to Western blotting analysis with rabbit polyclonal HDAC1- and HDAC-2 specific 
antibodies (1:500, Santa Cruz Biotech., Santa Cruz, CA) were used. Detection was 
accomplished with a secondary anti- rabbit IgG-HR peroxidase antibody and an enhanced 
chemiluminescence detection kit (Amersham) accordingly to manufacturer's instructions. 
15 Based on our results, the following antisense oligonucleotides were identified as being 

most effective at inhibiting the expression of targeted histone deacetylase as determined by 
both mRNA and protein expression blotting analysis. These oliognucleotides are as follows: 
For inhibition of HDAC-1, Oligonucleotide No. MG2608 having the sequence: 
5 -GAAACG TGA GGG ACT CAGCA-3' (SEQ ID NO: 10). 
20 For inhibition of both HDAC- 1 and HDAC-2, Oligonucleotide No. MG2610 is a 

25/25/25/25 mixture of four oligonucleotides having the sequences: 

5'- CAGCAA ATT ATG GGT CAT GCG GAUUC-3' (SEQ ID NO: 1 1); 
5'- CAGCAA GTT ATG AGT CAT GCG GAUUC-3' (SEQ ID NO: 12); 
5'- CAGCAA ATT ATG AGT CAT GCG G AUUC -3' (SEQ ID NO: 13); 
25 5'- CAGC AA GTT ATG GGT CAT GCG G AU UC -3' (SEQ ID NO: 14). 

For inhibition of HDAC-2, Table I shows the antisense oligonucleotides found to be 
most effective: 

30 
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Table I 



Oligonucleotide 
No. 


Sequence 


SEQ ID 
NO 


Target 


MG2628 


5 -UGC UGC TGC TGC TGC TGC CG-3' 


15 


121-141 


MG2633 


5 -CCU CCT GCT GCT GCT GCU GC-3' 


16 


132-152 


MG2635 


5'-GGU UCC TTT GGT ATC TGU UU-3' 


17 


1605-1625 


MG2636 


5'-CUC CTT GAC TGT ACG CCA UG-3' 


18 


1-20 



(***) target reference numbering is in accordance with HDAC-2, GenBank Accession Number 



U31814. 

5 To evaluate the specificity of the second generation histone deacetylase antisense 

oligonucleotides, mismatch control oligonucleotides of HDAC-1 (MG2608) and HDAC-1 / 2 
(MG2610) were generated. These mismatch control oligonucleotides were generated by 
substituting bases, primarily in the four 5' and 3' nucleotides, where the highest affinity with 
the targeted histone deacetylase-encoding nucleic acid occurs. 

10 HDAC- 1 MISMATCH CONTROL (MG2609), has the sequence: 
5'- CAA U CG TCA GAG ACT C CG AA -3' (SEQ ID NO: 19). 

HDAC-1 / 2 MISMATCH CONTROL (MG2637), has a 225/25/25/25 mixture of four 
oligonucleotides having the sequences: 

5'-AAGGAA GTC ATG AAT GAT GCC C AU UG -3' (SEQ ID NO: 20); 
15 5-AAGGAA ATC ATG GAT GAT GCC C AU UG -3' (SEQ ID NO: 21); 

5'AAGGAA GTC ATG GAT GAT GCC C AU UG -3' (SEQ ID NO: 22); 

5*- AAG G AA ATC ATG AAT GAT GCC C AU UG -3' (SEQ ID NO: 23). 

These oligonucleotides (Le., having SEQ ID NOs: 10-23) were second generation 

oligonucleotides (i.e., 4x4 hybrids). That is, oligonucleotides having SEQ ID NOs: 10-23 
20 were chemically modified as follows: A equals 2'-deoxyriboadenosine; C equals 2'- 

deoxyribocytidine; G equals 2'-deoxyriboguanosine; T equals 2 '-deoxyribo thymidine; A 

equals riboadenosine; U equals uridine; C equals ribocytidine; and G equals riboguanosine. 

The underlined bases were 2 , -methoxyribose substituted nucleotides. Non- underlined bases 

indicate deoxyribose nucleosides. The backbone of each oligonucleotide consisted of a 
25 phosphorothioate linkage between adjoining nucleotides. 
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A number of oligonucleotides are next generated which are complementary to 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, and HDAC-E. These oligonucleotides 
are based on the known nucleic acid sequences of these histone deacetylases (see, e.g., 
GenBank Accession No. U75697 for HDAC-3). Antisense oligonucleotides specific for one 
5 of these histone deacetylases are screened for efficacy at inhibiting expression of mRNA and 
protein as described above for HDAC-1, HDAC-1 / 2, and HDAC-2. In addition, antisense 
oligonucleotides that inhibit more than one histone deacetylase (e.g., HDAC-1 / 3 / C- 
specific) are also generated by mixing antisense oligonucleotides specific for each histone 
deacetylase and screened for efficacy. 

10 

Example 2 

Inhibition of Histone Deacetylase mRNA Expression With Antisense 
Oligonucleotides 

To determine the specificity and dose requirements of the antisense oligonucleotides 
15 specific for histone deacetylase-encoding nucleic acid, the dose dependent inhibition of these 
oligonucleotides on histone deacetylase mRNA expression was examined. 

To do this, T24 cells were transfected using lipofectin (as described in Example 1) 
using 10, 25, 50, or 100 nM oligonucleotide. The cells were harvested twenty-four hours 
following transfection, RNA prepared, and Northern blotting analysis performed as described 
20 in Example 1 using radiolabeled HDAC-1 and HDAC-2 cDNA as probe. 

Fig. 1 shows the dose dependent inhibition of HDAC-1 mRNA expression by both 
HDAC-1 and HDAC-1 / 2 antisense oligonucleotides at 50-100 nM. Conversely, HDAC-2 
mRNA expression was inhibited by only the HDAC-1 / 2 antisense oligonucleotide 
(MG2610) at 50-100 nM, while the HDAC-1 antisense oligonucleotide (MG2608) had no 
25 effect. The oligonucleotides used in the experiment, the results of which are shown in Fig. 1, 
were first generation oligonucleotides (i.e., were not chemically modified). The 
oligonucleotides used to obtain the results shown in Fig. 1 had sequences of SEQ ID NOs: 1- 
5. 

Fig. 2 shows the dose-dependent inhibition of HDAC-2 mRNA by HDAC-2 antisense 
30 oligonucleotide. All four HDAC-2 antisense oligonucleotide (MG2628, MG2633, MG2635, 
and MG2636) were able to reduce the level of HDAC-2 mRNA expression at 50-100 nM. 
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MG2628 appeared particularly efficacious at reducing HDAC-2 mP >T A expression in this 
experiment. 

These data demonstrated that by targeting histone deacetylase at the nucleic acid level 
with antisense oligonucleotide, a reduction in mRNA expression could be achieved 24 hours 
5 following exposure to the oligonucleotide. 

Example 3 

Inhibition of Histone Deacetylase Protein Expression With 
Second Generation Antisense Oligonucleotides 

10 To determine the ability of histone deacetylase antisense oligonucleotides to inhibit 

protein expression, second generation versions of the HDAC-1, HDAC-1 / 2, and HDAC-2 
antisense oligonucleotides were generated. Each of these second generation antisense 
oligonucleotides had a backbone consisting of a phosphorothioate linkage between each 
adjoining nucleotide. Moreover, the four terminal nucleotide residues at both the 5' and 3' 

15 ends of the olgonucleotide had sugar residues comprising a 2'-0-methyl group. This 
modification to the terminal nucleotide residues served to increase binding affinity of the 
oligonucleotide to the targeted nucleic acid, and to increase the stability of the 
oligonucleotide by inhibiting nuclease susceptibility. 

Fig. 3 shows the ability of second generation HDAC-2 antisense oligonucleotides to 

20 inhibit HDAC-2 protein expression. T24 cells were transfected with 0, 25, or 50 nM 

MG2628 or MG2636 using lipofectin, as described in Example 1. Twenty-four hours later, 
the cells were transfected a second time with the same amount of the same oligonucleotide. 
Twenty-four hours after this (i.e., 48 hours after the first transfection), cellular proteins were 
prepared, resolved on 7-15% gradient SDS-PAGE, and subjected to Western blotting analysis 

25 as described in Example 1 with rabbit polyclonal HDAC2 specific antibody (1:500, Santa 
Cruz Biotech). Following blotting with the secondary anti- rabbit IgG-HR peroxidase 
antibody and visualization with the enhanced chemiluminescence detection kit (Amersham), 
the blot was stripped and re-probed with an antibody specific to actin to verify equal loading 
of all wells (data not shown). 

30 As can be seen in Fig. 3, 50 \xM of second generation MG2628 or MG2836 was able 

to inhibit HDAC-2 protein expression. 
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Fig. 4 shows the specific ability of the HDAC- 1 / 2 and HDAC * antisense 
oligonucleotides to inhibit protein expression of both HDAC-1 and HDAC-2 or HDAC-1, 
respectively, when compared to the mismatch controls. T24 cells were transfected twice as 
described above with 50 nM oligonucleotide. Cell lysates were prepared twenty-four hours 
5 following the second transfection, resolved on 7-15% gradient SDS-PAGE, and transferred to 
PVDF membrane. The PVDF membrane blot was first blotted with anti-HDAC-1 antibody. 
Following detection with horseradish peroxidase-labelled secondary antibody and enhanced 
chemiluminescence, the blot was stripped, and re-probed with anti-HDAC-2 antibody. 
Following detection, the blot was stripped for a second time and re-probed with an actin- 

10 specific antibody to verify equal protein loading in the lanes. 

As can be seen in Fig. 4, both HDAC-1 and HDAC-1 / 2 mismatch control 
oligonucleotides failed to inhibit HDAC-1 or HDAC-1 and HDAC-2 protein expression, 
respectively. Conversely, HDAC-1 antisense oligonucleotide effectively reduced expression 
of HDAC-1 protein, and HDAC-1 / 2 antisense oligonucleotide reduced protein expression of 

15 both HDAC- 1 and HDAC-2. 

Example 4 

Identification of A Histone Deacetvlase Involved in Induction of Cell Proliferation 
Antisense oligonucleotides that inhibit expression of different histone deacetylases, 
20 according to the invention, are screened to identify a histone deacetylase that induces cell 
proliferation in cultured cells. 

To identify a histone deacetylase that induces normal {i.e., non-neoplastic) cell 
division, cultured normal human fibroblast cells are transfected with an antisense 
oligonucleotide that inhibits the expression of a histone deacetylase. While any standard 
25 transfection protocol may be employed, including, without limitation, CaPC>4 precipitation, 
electroporation, DEAE-dextran), transfection using the lipofectin transfection reagent (Gibco- 
BRL) is preferred. Following transfection with lipofectin and a histone deacetylase antisense 
oligonucleotide, cells are harvested by trypsin ization at various time points, and counted 
using a hemacytometer or a Coulter Cell Counter. Mock transfected control cells (Le., treated 
30 with lipofectin plus a control, non-specific oligonucleotide) are also harvested and counted. 
Both the antisense oligonucleotide- and mock-transfected cells are also visually inspected 
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under a microscope for any phenotypic changes (e.g., induction of apoptosis). An antisense 
oligonucleotide that inhibits the expression of a histone deacetylase that is found to inhibit 
cell proliferation when transfected into a normal cell identifies a histone deacetylase that is 
involved in induction of cell proliferation in normal cells. 

5 To identify a histone deacetylase that induces neoplastic cell proliferation, T24 

bladder carcinoma cells are transfected with histone deacetylase antisense oligonucleotides 
according to the invention and their growth pattern is observed and compared to that of 
untransfected control cells. For this purpose, one day before transfection, T24 cells (ATCC 
No. HTB-4) are plated onto 10 cm plates at 4 X 10 5 cells/dish. At the time of transfection, 

10 cells are washed with phosphate buffered saline (PBS) and 5 ml of Opti-MEM media 

(Gibco-BRL, Mississauga, Ontario) containing 6.25 ng/ml lipofectin transfection reagent is 
added. The antisense oligonucleotides to be tested are diluted to the desired concentration 
from a 0. 1 mM stock solution in the transfection media. After a four-hour incubation at 37°C 
in a 5% C0 2 incubator, the plates are washed with PBS and 10 ml of fresh cell culture media 

15 is added. T24 cells are transfected for a total of three days and split every other day to ensure 
optimal transfection conditions. At various time points, cells are harvested by trypsinization 
and pelleted by centriftigation at 1100 rpm and 4°C for five minutes. The cells are 
resuspended in PBS and counted on a Coulter Particle Counter to determine the total cell 
number. Mock-transfected T24 cells (transfected with lipofectin and a control 

20 oligonucleotide) are similarly grown, harvested, and counted. An antisense oligonucleotide 
that inhibits the expression of a histone deacetylase that is found to inhibit cell proliferation 
when transfected into a neoplastic cell identifies a histone deacetylase that is involved in 
induction of cell proliferation in neoplastic cells. 

By screening a number of different histone deacetylase antisense oligonucleotides in 

25 normal and neoplastic cells, a histone deacetylase that is involved in induction of cell 
proliferation may be readily identified. Most preferably, a histone deacetylase antisense 
oligonucleotide of the invention is one that inhibits cell proliferation of neoplastic cells, but 
does not inhibit cell proliferation in normal cells. 

30 
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Example 5 

A Histone Deacetvlase Protein Inhibitor that Interacts With and Reduces the 
Enzymatic Activity of A Histone Deacetvlase Involved in the Induction of Cell Proliferation 
A histone deacetylase that is identified as being involved in the induction of cell 
5 proliferation (identified, for example, in the methods of Example 4), is used as a target for 
candidate compounds designed to interact with and inhibit its enzymatic activity. As a 
positive control, FR901228 (available from Fujisawa Pharmaceuticals), is used. 

Candidate compounds can be derived from any source and may be naturally- 
occurring or synthetic, or may have naturally-occurring and synthetic components. 
10 Candidate compounds may also be designed to chemically resemble any of the known 
histone deacetylase protein inhibitors, including, without limitation, trichostatin A, 
trichostatin C, trapoxin, depudecin, suberoylanilide hydroxamic acid (SAHA), FR901228, 
and butyrate. 

Once candidate compounds are identified, a pool of such compounds may be added to 

15 a histone deacetylase. Such a histone deacetylase is preferably one that is identified using the 
antisense oligonucleotides of the invention as a histone deacetylase involved in induction of 
cell proliferation. The histone deacetylase may be purified, for example, by using antibodies 
specific to that particular histone deacetylase (e.g., anti-HDAC-1 antibody commercially 
available from Santa Cruz Biotech.) or by recombinant production of the histone deacetylase 

20 in prokaryotic or eukaryotic cells. The histone deacetylase may also be present in a cell 
which normally expresses the histone deacetylase. 

Pools of candidate compounds are added to the histone deacetylase, and the 
enzymatic activity of the histone deacetylase is measured. A pool of candidate compounds 
showing such a histone deacetylase inhibiting activity is sub-divided, and the subdivisions 

25 tested until one candidate compound is isolated having a histone deacetylase inhibiting 
activity. It will be understood that once a pool of candidate compounds is identified as 
having an ability to inhibit histone deacetylase enzymatic activity, the pool may be screened 
via various methods to ascertain the presence within the pool or one or more histone 
deacetylase protein inhibitor compounds. For example, if the pool is initially screened in a 

30 cell having a histone deacetylase, the pool may be subsequently screened on purified histone 
deacetylase. 
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Preferably, the candidate compound(s) found to be a histone drdcetylase protein 
inhibitor inhibits the activity of fewer than all histone deacetylases. More preferably, such a 
candidate compound inhibits only those histone deacetylases that are involved in the 
induction of cell proliferation. Even more preferably, the candidate compound that is 
5 identified as a histone deacetylase protein inhibitor is one that inhibits only one histone 
deacetylase, where that one histone deacetylase is involved in the induction of cell 
proliferation. Most preferably, the candidate compound that is identified as a histone 
deacetylase protein inhibitor is one that inhibits only one histone deacetylase, where that one 
histone deacetylase is involved in the induction of cell proliferation in neoplastic cells, but is 

10 not involved in the induction of cell proliferation in normal cells. 

In another method to identify a candidate compound that is a histone deacetylase 
protein inhibitor, purified histone deacetylase is allowed to adhere to the bottom of wells in a 
96- well microtiter plate. Candidate compounds (or pools thereof) are then added to the plate, 
where each candidate compound has been modified with the covalent attachment of a 

15 detectable marker (e.g., a biotin label). Binding of the candidate compound to the plate* 
bound histone deacetylase is detected via addition of a secondary reagent that binds to the 
detectable marker (e.g., a streptavidin- labelled fluorophore), and subsequent analysis of the 
plate on a micro-titer plate reader. Candidate compounds thus identified which interact with 
purified histone deacetylase are then screened for an ability to inhibit the enzymatic activity 

20 of the histone deacetylase. 

Example 6 

Anti-Neoplastic Effect of Histone Deacetylase Antisense Oligonucleotide 

on Tumor Cells in Vivo 
25 The purpose of this example is to illustrate the ability of the histone deacetylase 

antisense oligonucleotide of the invention to treat diseases responsive to histone deacetylase 
inhibition in animals, particularly mammals. This example further provides evidence of the 
ability of the methods and compositions of the invention to inhibit tumor growth in 
domesticated mammal. Eight to ten week old female BALB/c nude mice (Taconic Labs, 
30 Great Bamngton, NY) are injected subcutaneously in the flank area with 2 x 10 6 

preconditioned A549 human lung carcinoma cells. Preconditioning of these cells is done by 
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a minimum of three consecutive tumor transplantations in the same strain of nude mice. 
Subsequently, tumor fragments of approximately 30 mgs are excised and implanted 
subcutaneously in mice, in the left flank area under Forene anesthesia (Abbott Labs., Geneva, 
Switzerland). When the tumors reaches a mean volume of 100 mm 3 , the mice are treated 
5 intravenously, by daily bolous infusion into the tail vein, with oligonucleotide saline 
preparations containing 0.1-6 mg/kg of antisense oligonucleotide (Sigma, St. Louis, MO). 
The optimal final concentration of the oligonucleotide is established by dose response 
experiments according to standard protocols. Tumor volume is calculated according to 
standard methods every second day post infusion (e.g., Meyer et aL, Int. J. Cancer 43:851- 
10 856 (1989)). Treatment with the oligonucleotides according to the invention causes a 

significant reduction in tumor weight and volume relative to controls treated with saline only 
(i.e., no oligonucleotide) or controls treated with saline plus a control, non-specific 
oligonucleotide. In addition, the activity of histone deacetylase when measured is expected 
to be significantly reduced relative to saline treated controls. 

15 

Example 7 

Synergistic Anti-Neoplastic Effect of Histone Deacetvlase Antisense Oligonucleotide 

and Histone Deacetvlase Protein Inhibitor on Tumor Cells in Vivo 
The purpose of this example is to illustrate the ability of the histone deacetylase 

20 antisense oligonucleotide and the histone deacetylase protein inhibitor of the invention to 
inhibit tumor growth in a mammal. As described in Example 6, mice bearing implanted 
A549 tumors (mean volume 100 mm 3 ) are treated daily with saline preparations containing 
from about 0.1 mg to about 30 mg per kg body weight of histone deacetylase antisense 
oligonucleotide. A second group of mice is treated daily with pharmaceutical^ acceptable 

25 preparations containing from about 0.01 mg to about 5 mg per kg body weight of histone 
deacetylase protein inhibitor. Some mice receive both the antisense oligonucleotide and the 
histone deacetylase protein inhibitor. Of these mice, one group may receive the antisense 
oligonucleotide and the histone deacetylase protein inhibitor simultaneously intravenously 
via the tail vein. Another group may receive the antisense oligonucleotide via the tail vein, 

30 and the histone deacetylase protein inhibitor subcutaneously. Yet another group may receive 
both the antisense oligonucleotide and the histone deacetylase protein inhibitor 
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simultaneously via a subcutaneous injection. Control groups of mice ~e similarly 
established which receive no treatment (e.g., saline only), a mismatch antisense 
oligonucleotide only, a control compound that does not inhibit histone deacetylase activity, 
and mismatch antisense oligonucleotide with control compound. 

Tumor volume is measured with calipers. Treatment with the antisense 
oligonucleotide plus the histone deacetylase protein inhibitor according to the invention 
causes a significant reduction in tumor weight and volume relative to controls. Preferably, 
the antisense oligonucleotide and the histone deacetylase protein inhibitor inhibit the 
expression and activity of the same histone deacetylase. 
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What is claimed is: 

1 . An antisense oligonucleotide that inhibits the expression of a histone 
deacetylase. 

5 

2. The antisense oligonucleotide of claim 1, wherein the histone deacetylase is 
selected from the group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, 
HDAC-C, HDAC-D, and HDAC-E. 

10 3. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 

more than one histone deacetylase. 

4. The antisense oligonucleotide of claim 3, wherein the oligonucleotide inhibits 
all histone deacetylases. 

15 

5. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 
transcription of a nucleic acid molecule encoding the histone deacetylase. 

6. The oligonucleotide of claim 5, wherein the nucleic acid molecule is selected 
20 from the group consisting of genomic DNA, cDNA, and RNA. 

7. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 
translation of the histone deacetylase. 

25 8. The antisense oligonucleotide of claim 1, wherein the oligonucleotide has at 

least one intemucleotide linkage selected from the group consisting of phosphorothioate, 
phosphorodithioate, alkylphosphonate, alkylphosphonothioate, phosphotriester, 
phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, carbamate, 
thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 

30 phosphorothioate, and sulfone intemucleotide linkages. 
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9. The antisense oligonucleotide of claim 1, wherein the oligonucleotide is a 
chimeric oligonucleotide or a hybrid oligonucleotide. 

10. The antisense oligonucleotide of claim 1, wherein the oligonucleotide 
5 comprises a ribonucleotide or 2'-Osubstituted ribonucleotide region and a 

deoxyribonucleotide region. 

11. A method for inhibiting a histone deacetylase in a cell comprising contacting 
the cell with the antisense oligonucleotide of claim 1. 

10 

12. The method of claim 1 1 , wherein cell proliferation is inhibited in the contacted 

cell. 

13. The method of claim 11, wherein the cell is a neoplastic cell 

15 

14. The method of claim 13, wherein neoplastic cell is in an animal 

15. The method of claim 14, wherein the neoplastic cell is in a neoplastic growth. 

20 16. The method of claim 1 1 further comprising contacting the cell with a histone 

deacetylase protein inhibitor that interacts with and reduces the enzymatic activity of the 
histone deacetylase. 

17. The method of claim 16, wherein the histone deacetylase protein inhibitor is 
25 operably associated with the antisense oligonucleotide. 

18. A method for inhibiting neoplastic growth in an animal comprising 
administering to an animal having at least one neoplastic cell present in its body a 
therapeutically effective amount of the antisense oligonucleotide of claim 1 with a 

30 pharmaceutical^ acceptable carrier for therapeutically effective period of time. 
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19. The method of claim 18, wherein the animal is a mammal 

20. The method of claim 19, wherein the mammal is a hur n. 

5 21. The method of claim 1 8 further comprising administering to the animal a 

therapeutically effective amount of a histone deacetylase protein inhibitor that interacts with 
and reduces the enzymatic activity of the histone deacetylase with a pharmaceutical^ 
acceptable carrier for a therapeutically effective period of time. 

10 22. The method of claim 2 1 , wherein the histone deacetylase protein inhibitor is 

operably associated with the antisense oligonucleotide. 

23. A method for identifying a histone deacetylase that is involved in the 
induction of cell proliferation comprising contacting a cell with an antisense oligonucleotide 

15 that inhibits the expression of a histone deacetylase, wherein inhibition of cell proliferation in 
the contacted cell identifies the histone deacetylase as a histone deacetylase that is involved 
in the induction of cell proliferation. 

24. The method of claim 23, wherein the cell is a neoplastic cell and the induction 
20 of cell proliferation is tumorigenesis. 

25. The method of claim 23, wherein the histone deacetylase is selected from the 
group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, 
and HDAC-E. 

25 

26. A method for identifying a histone deacetylase protein inhibitor that inhibits a 
histone deacetylase that is involved in the induction of cell proliferation comprising 
contacting a histone deacetylase identified by the method of claim 23 with a candidate 
compound and measuring the enzymatic activity of the contacted histone deacetylase, 

30 wherein a reduction in the enzymatic activity of the contacted histone deacetylase identifies 
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the candidate compound as a histone deacetylase protein inhibitor that inhibits a histone 
deacetylase that is involved in the induction of ceil proliferation. 

27. The method of claim 26, wherein the histone deacetylase protein inhibitor 
5 interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

28. A method for identifying a histone deacetylase that is involved in the 
induction of cell differentiation comprising contacting a cell with an antisense 
oligonucleotide that inhibits the expression of a histone deacetylase, wherein induction of 

10 differentiation in the contacted cell identifies the histone deacetylase as a histone deacetylase 
that is involved in the induction of cell differentiation. 

29. The method of claim 28, wherein the cell is a neoplastic cell. 

15 30. The method of claim 28, wherein the histone deacetylase is selected from the 

group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, 
and HDAC-E. 

31. A method for identifying a histone deacetylase protein inhibitor that inhibits a 
20 histone deacetylase that is involved in the induction of cell differentiation comprising 

contacting a histone deacetylase identified by the method of claim 28 with a candidate 
compound and measuring the enzymatic activity of the contacted histone deacetylase, 
wherein a reduction in the enzymatic activity of the contacted histone deacetylase identifies 
the candidate compound as a histone deacetylase protein inhibitor that inhibits a histone 
25 deacetylase that is involved in the induction of cell differentiation. 

32. The method of claim 31, wherein the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

30 33. A histone deacetylase protein inhibitor identified by the method of claim 26 or 

31. 
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34. The histone deacetylase protein inhibitor is substantially pure. 

35. A method for inhibiting cell proliferation in a cell comprising contacting a cell 
5 with at least two of the reagents selected from the group consisting of an antisense 

oligonucleotide that inhibits a histone deacetylase, a histone deacetylase protein inhibitor, an 
antisense oligonucleotide that inhibits a DNA methyltransferase, and a DNA 
methyltransferase protein inhibitor. 

10 36. The method of claim 35, wherein the inhibition of cell growth of the contacted 

cell is greater than the inhibition of cell growth of a cell contacted with only one of the 
reagents. 

37. The method of claim 35, wherein the each of the reagents selected from the 
1 5 group is substantially pure. 

38. The method of claim 35, wherein the cell is a neoplastic cell. 

39. The method of claim 35, wherein the reagents selected from the group are 
20 operably associated. 
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Isotypic Pharmacology 

Specific Inhibition of HDAC 2 isozyme by Second 
Generation Antisense Oligonucleotides 
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Isotypic Pharmacology 

Specific Inhibition of HDAC i or 2 isozymes by 
Second Generation Antisense Oligonucleotides 
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Goal: Target Validation 

Determine outcome of specific HDAC isotype inhibition. 
Tailor HDAC small molecule inhibitor program to 
isotypic pharmacology results. 
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SEQUENCE LISTING 

<110> MacLeod, Alan R 
Li , Zoumei 

Besterman, Jeffrey M 

<120> Inhibition of Histone Deaceylase 

<130> 106101.229 

<140> 
<141> 

<150> 60/132,287 
<151> 1999-05-03 

<160> 36 

<170> Patentln Ver . 2.1 



<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 1 

gaaacgtgag ggactcagca 



<210> 2 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 2 

cagcaaatta tgggtcatgc ggattc 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 3 



1 
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cagcaagtta tgagtcatgc ggattc 



26 



<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<4O0> 4 

cagcaaatta tgagtcatgc ggattc 26 

<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 igonuc 1 eo t ide 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 igonuc 1 eo t i de 

<400> 6 

tgctgctgct gctgctgccg 20 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 



<400> 5 

cagcaagtta tgggtcatgc ggattc 



26 



<400> 7 

cctcctgctg ctgctgctgc 



20 



<210> 8 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 8 20 
ggttcctttg gtatctgttt 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 9 20 
ctccttgact gtacgccatg 



<210> 10 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxy r i bonuc 1 eo t i de s 

<400> 10 20 
gaaacgtgag ggactcagca 



<210> 11 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 



<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 • -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyribonucleo tides 

<400> 11 26 
cagcaaatta tgggtcatgc ggauuc 



<210> 12 
<211> 26 

<212> Combined DNA/RNA Molecule 



3 
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<213> Homo sapiens 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyribonucleo tides 

<400> 12 26 
cagcaagtta tgagtcatgc ggauuc 

<210> 13 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr i bonuc 1 eo t i des 

<400> 13 26 
cagcaaatta tgagtcatgc ggauuc 



<210> 14 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t ides 

<400> 14 

cagcaagtta tgggtcatgc ggauuc 



<210> 15 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence" 

<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo tides 

<400> 15 

ugcugctgct gctgctgccg 



<210> 16 
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<211> 2Q 
<212> DNA 

<213> Artificial Sequence 

<220> , . 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc leo t ides 

<400> 16 

ccucctgctg ctgctgcugc 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc leo t ides 

<400> 17 

gguucctttg gtatctguuu 



<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 
Positions 1-4 and 17-20 are 2 ' -methoxyribo: 
substituted nucleotides; positions 5-16 ar 
deoxyr ibonuc leo t ides 

<400> 18 

cuccttgact gtacgccaug 



<210> 19 

<211> 20 

<212> Combined DNA/RNA Molecule 

<213> Artificial Sequence 

<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc leo t ides 

<400> 19 

caaucgtcag agactccgaa 
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<210> 20 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t i des 

<400> 20 26 
aaggaagtca tgaatgatgc ccauug 



<210> 21 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr i bonuc 1 eo t i des 

<400> 21 26 
aaggaaatca tggatgatgc ccauug 



<210> 22 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr i bonuc 1 eo t i des 

<400> 22 26 
aaggaagtca tggatgatgc ccattg 



<210> 23 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
de oxy r i bonuc 1 e o t i de s 
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<400> 23 26 
aaggaaatca tgaatgatgc ccattg 



<210> 24 
<211> 482 
<212> PRT 

<213> Homo sapiens 

<400> 24 
Met 



Ala Gin Thr Gin Gly Thr Arg Arg Lys Val Cys Tyr Tyr Tyr Asp 
X 5 10 15 

Gly Asp Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys Pro 

20 25 
His Arg lie Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 
35 40 

Arg Lys Met Glu lie Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 
50 55 60 

Thr Lys Tyr His Ser Asp Asp Tyr He Lys Phe Leu Arg Ser He Arg 



65 



70 



Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 

85 90 9b 

Gly Glu Asp Cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 

ioo 105 11U 

Ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 
115 120 125 

Thr Asp lie Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys Lys 

130 135 I 40 

Ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp lie Val Leu Ala lie 
145 150 155 

Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp lie Asp 



He His His 



1^0 175 

Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 



180 



185 



Val Met Thr Val Ser 
195 



Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 



200 205 



Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 
210 215 



Asn Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala He 
225 2 30 235 

Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
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245 250 255 

Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
260 265 270 

cys Phe Asn Leu Thr lie Lys Gly His Ala Lys Cys Val Glu Phe Val 
275 280 285 

Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 

lie Arg Asn Val Ala Arg Cys Trp Thr Tyr Glu Thr Ala Val Ala Leu 
305 310 315 

Asp Thr Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 33b 

Phe Gly Pro Asp Phe Lys Leu His lie Ser Pro Ser Asn Met Thr Asn 
340 345 350 

Gin Asn Thr Asn Glu Tyr Leu Glu Lys He Lys Gin Arg Leu Phe Glu 
355 360 365 

Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala He 
370 375 380 

Pro Glu Asp Ala He Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 
385 390 395 

Pro Asp Lys Arg He Ser He Cys ser Ser Asp Lys Arg He Ala cys 
405 410 

Glu Glu Glu Phe Ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 430 

Asn Ser Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 
435 440 445 

Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 
450 455 460 

Thr Lys Glu Glu Lys Pro Glu Ala Lys Gly Val Lys Glu Glu Val Lys 
465 470 475 480 

Leu Ala 



<210> 25 

<211> 1611 

<212> DNA 

<213> Homo sapiens 

<400> 25 

atgtctgggg tctctgcccg ctggtgctgc 
gcctgagcgt ctctgtcact cggggtagac 
cgcagggcac ccggaggaaa gtctgttact 



tgtctcccac tcggtcatcc tgagaacaca 
cacgcgggga ggcgagcaag atggcgcaga 
actacgacgg ggatgttgga aattactatt 
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atggacaagg ccacccaatg aagcctcacc gaacccgcat gactcataat ttgctgctca 240 
acStggtc? ctaccgaaaa atggaaatct atcgccctca caaagccaat gctgaggaga 300 
tgaccaagta ccacagcgat gactacatta aattcttgcg ctccatccgt "agataaca 360 
tgtcggagta cagcaagcag atgcagagat tcaacgttgg tgaggactgt ccagtattcg 420 
aiggcctgtt tgagttctgt cagttgtcta ctggtggttc tgtggcaagt gctgtgaaac 480 
ttaataagca gcagacggac atcgctgtga attgggctgg gggcctgcac catgcaaaga 540 
agtccgaggc atctggcttc tgttacgtca atgatatcgt cttggccatc ctggaactgc 600 
taaagtatca ccagagggtg ctgtacattg acattgatat tcaccatggt gacggcgtgg 660 
aagaggcctt ctaca^cacg gaccgggtca tgactgtgtc ctttcataag "tggagagt 720 
acttcccagg aactggggac ctacgggata tcggggctgg caaaggcaag tattatgctg 780 
ttaactaccc gctccgagac gggattgatg acgagtccta tgaggccatt "caagccgg 840 
tcatgtccaa agtaatggag atgttccagc ctagtgcggt ggtcttacag tgtggctcag 900 
actccctatc tggggatcgg ttaggttgct tcaatctaac tatcaaagga <=acgccaagt 960 
gtgtggaatt tgtcaagagc tttaacctgc ctatgctgat gctgggaggc ggtggttaca 1020 
ccattcgtaa cgttgcccgg tgctggacat atgagacagc tgtggccctg 9^acggaga 1080 
tccctaatga gcttccatac aatgactact ttgaatactt tggaccagat ttcaagctcc 1140 
acatcagtcc ttccaatatg actaaccaga acacgaatga gtacctggag aagatcaaac 1200 
agcgactgtt tgagaacctt agaatgctgc cgcacgcacc tggggtccaa atgcaggcga 1260 
ttcctgagga cgccatccct gaggagagtg gcgatgagga cgaagacgac cctgacaagc 1320 
gcatctcgat ctgctcctct gacaaacgaa ttgcctgtga ggaagagttc tccgattctg 1380 
aagaggaggg agaggggggc cgcaagaact cttccaactt caaaaaagcc aagagagtca 1440 
aaacagagga tgaaaaagag aaagacccag aggagaagaa agaagtcacc gaagaggaga 1500 
aaaccaagga ggagaagcca gaagccaaag gggtcaagga ggaggtcaag ttggcctgaa 1560 
tggacctctc cagctctggc ttcctgctga gtccctcacg tttctttccc c it>n 



<210> 26 
<211> 488 
<212> PRT 

<213> Homo sapiens 

<400> 26 m 
Met Ala Tyr Ser Gin Gly Gly Gly Lys Lys Lys Val Cys Tyr Tyr Tyr 
1 5 10 15 

Asp Gly Asp lie Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys 
20 25 30 

Pro His Arg He Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu 



35 



40 45 



Tyr Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Thr Ala Glu Glu 



50 



55 60 



Met Thr Lys Tyr His Ser Asp Glu Tyr lie Lys Phe Leu Arg Ser lie 
65 70 75 80 

Arg Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met His lie Phe Asn 



85 



90 95 



Val Gly Glu Asp Cys Pro Ala Phe Asp Gly Leu Phe Glu Phe Cys Gin 



100 



105 HO 



Leu ser Thr Gly Gly Ser Val Ala Gly Ala Val Lys Leu Asn Arg Gin 



115 



120 125 



Gin Thr Asp Met Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys 
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130 



135 



140 



Lys Tyr Glu Ala Ser oly Phe cys iyr Val An Asp He Val Leu Ala 
145 155 

He Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr lie Asp He 
165 170 

ASP lie His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp 

180 185 
Arg val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly 

195 200 
Thr Gly Asp Leu Arg Asp lie Gly Ala Gly Lys Gly Lys Tyr Tyr Ala 

210 215 
val ash Phe Pro Met cys Asp Gly lie Asp Asp Glu ser Tyr Gly Gin 
225 230 235 

lie Phe Lys Pro He lie Ser Lys Val Met Glu Met Tyr Gin Pro Ser 
245 250 

Al. Val val Leu Gin Cys Gly Ala Asp Ser Leu Ser Gly Asp Arg Leu 

260 26b 
Gly cys Phe Asn Leu Thr Val Lys Gly His Ala Lys Cys Val Glu Val 



275 



280 



val Lys Thr Phe Asn Leu Pro Leu Leu Met Leu Gly Gly Gly Gly Tyr 



290 



295 



Thr He Arg Asn Val Ala Arg Cys Trp Thr Tyr Glu Thr Ala Val Ala 
305 310 315 

L eu Asp cys Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu 
325 330 

Tyr Phe Gly Pro Asp Phe Lys Leu His He Ser Pro Ser Asn Met Thr 

340 345 
Asn Gin Asn Thr Pro Glu Tyr Met Glu Lys He Lys Gin Arg Leu Phe 

355 360 
Glu Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala 

370 375 
lie Pro Glu Asp Ala Val His Glu Asp Ser Gly Asp Glu Asp Gly Glu 
385 39° 395 

Asp Pro Asp Lys Arg He Ser He Arg Ala Ser Asp Lys Arg II. Ala 
405 410 

cys Asp Glu Glu Phe Ser Asp Ser Glu Asp Glu Gly Glu Gly Gly Arg 

420 42b 
Arg Asn Val Ala Asp His Lys Lys Gly Ala Lys Lys Ala Arg He Glu 
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435 



440 



445 



Glu Asp Lys Lys Glu Thr Glu Asp Lys Lys Thr Asp Val Lys Glu Glu 

450 455 460 

Asp Lys Ser Lys Asp Asn Ser Gly Glu Lys Thr Asp Thr Lys Gly Thr 

Lys Ser Glu Gin Leu Ser Asn Pro 
485 



<210> 27 

<211> 1985 

<212> DNA 

<213> Homo sapiens 

S=S«t toggccctc tg cc g5gC „ t»oc gag oct = J «SS« ?°o 

ssss ssss ssss — =53 as 

ssss SSSS S SJ| «S SS- ~ g 3« 

cctcatagaa tccgcatgac ccataacttg ctgttaaatt caatgatgag 420 

SSS? ESSE i ™« U! 

ssss ssss ssss s ss Ssss ss 

gctgttaatt gggctggagg attacatcat ^aagaaat ^gaagcatc gg g & ^ 
tacgttaatg atattgtgct tgccatcctt gaattactaa ^gtatcacca 3 9 9 
tatattgata tagatattca tcatggtgat ggtgttgaag "gcttttta tacaacag 
cgtgtaatga cggtatcatt ccataaatat nn^et ttcctggcac aggaga g ^ 
agggatattg gtgctggaaa aggcaaatac tatgctgtca attttccaat 9^ 
atagatgatg agtcatatgg gcagatattt aagcctatta tctcaaaggt gatgg g g 
tat?aa?cta gtgctgtggt attacagtgt ggtgcagact "ttatctgg tgatagactg 
ggttgtttca atctaacagt caaaggtcat gctaaatgtg tagaagttgt aaaaa « 
aact?accat tactgatgct tggaggaggt ggctacacaa tccgtaatgt tgctcgatgt i 
tggacatatg agactgcagt tgcccttgat tgtgagattc -aatgagtt J-atataat 
gattactttg agtattttgg accagacttc aaactgcata "agtccttc aaa 8 

ssss sssss esse ™ » i»ss is:s 

SEES SSSS SSS ~ 
SSSS 2= 5=SS= SS S i-^j; jg. 

gaaaaaacag ataccaaagg aaccaaatca gaacagctca gcaacccccg aa y « 

Jctcaccaa? ttcagaaaat cattaaaaag aaaatattg. aaggaaaa g "ttcttttt 174 

gaagacttct ggcttcattt tatactactt tggcatggac tgtatttatt ttcaa ggg 

actttttcgt ttttgttttt ctgggcaagt "tattgtga ^"ttctaa 

aaatttcttt tctccaccat gctttatgtg Jtagtattta -attgatgt ^ 

gtcaaaaaaa ctgatctatt aaagaagtaa ttggcctttc cgagccga 

aaaag 



<210> 28 
<211> 428 
<212> PRT 
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<213> Homo sapiens 

; 4 e? 0 Al*\ys Thr Val Ala Tyr Phe Tyr Asp Pro Asp Val Gly Asn Phe 

c; 10 



His Tyr Gly Ala Gly His Pro Met Lys - ^ q 

20 25 



Met Lys Pro His Arg Leu Ala Leu Thr 
25 30 

His ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met lie val Phe 

35 40 
Lys Pro Tyr Gin Ala Ser Gin His Asp Met cys Arg Phe His Ser Glu 

50 55 
ASP Tyr lie Asp Phe Leu Gin Arg Val Ser Pro Thr Asn Met Gin Gly 

65 70 
Phe Thr Lys Ser Leu Asn Ala Phe Asn Val Gly Asp Asp cys Pro Val 

85 90 
Phe Pro Gly Leu Phe Glu Phe cys Ser Arg Tyr Thr Gly Ala Ser Leu 



100 



105 



Gin Gly Ala Thr Gin Leu Asn Asn Lys He Cys Asp lie Ala lie Asn 



115 



120 



Trp Ala Gly Gly Leu His His Ala Lys Lys Phe Glu Ala Ser Gly Phe 



130 



135 



i ti= n-\\r Tie Leu Glu Leu Leu Lys Tyr 
cys Tyr Val Asn Asp He Val He Gly lie ueu *,xu 
145 150 155 

His Pro Arg Val Leu Tyr lie Asp lie Asp He His His Gly Asp Gly 
165 i70 

Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 

180 185 
His Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met ryx Glu 

195 200 
Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu Asn Val Pro Leu Arg 

210 215 
ASP Gly lie Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val lie 
225 230 235 

Asn Gin val Val Asp Phe Tyr Gin Pro Thr Cys lie Val Leu Gin Cys 

245 250 
Gly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly cys Phe Asn Leu Ser 



260 265 



lie Arg Gly His Gly Glu cys Val Glu Tyr Val Lys ser Phe Asn lie 
275 280 
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Pro Leu Leu Val Leu Gly Gly Gly Gly Tyr Thr Val Arg Asn Val Ala 
290 295 300 

Arg cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala He Ser 
305 310 315 

Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Fhe 

330 J 35 



325 



Thr 



Leu His Pro Asp Val Ser Thr. Arg lie Glu Asn Gin Asn Ser Arg 

- - - 3 bU 



340 



345 



Gin Tyr Leu Asp Gin lie Arg Gin Thr lie Phe Glu Asn Leu Lys Met 



355 360 



Leu Asn His Ala Pro Ser Val Gin lie His Asp Val Pro Ala Asp Leu 
370 375 380 

Leu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 390 395 

Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 
405 410 415 

Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu He 



420 



<210> 29 

<211> 1954 

<212> DNA 

<213> Homo sapiens 



425 



ggaattcgcg gccgcggcgg gcgcgggagg tgcggggcct gctcccgccg ^accatggc 60 
Sagaccgtg gcctatttct acgaccccga cgtgggcaac ttccactacg gagctggaca 120 
cccratgaag Jcccatcgcc tggcattgac ccatagcctg gtcctgcatt acggtctcta 180 
taagaagatg atcgtcttca agccatacca ggcctcccaa catgacatgt Sccgcttcca 240 
ctccgaggac tacattgact tcctgcagag agtcagcccc accaatatgc «»«£ttcac *™ 
caagagtctt aatgccttca acgtaggcga tgactgccca gtgtttcccg |9^ctttga 360 
gttctgctcg cgttacacag gcgcatctct gcaaggagca acccagctga JJJ 
ctgtgatatt gccattaact gggctggtgg tctgcaccat ^caagaagt "gaggcctc 4 
tggcttctgc tatgtcaacg acattgtgat tggcatcctg Bagctgctca agtaccaccc 540 
t?gggtgctc tacattgaca ttgacatcca ccatggtgac SOOgttcaag ^tttcta 600 
ccSactgac cgggtcatga cggtgtcctt ccacaaatac gg aaattact Jcttccctgg 660 
cacaggtgac atgtatgaag tcggggcaga gagtggccgc tactactgtc tgaacgtgcc #zu 
cctgcgggat ggcattgatg accagagtta caagcacctt ttccagccgg ttatcaacca 780 
ggtagrggac ??ctaccaac ccacgtgcat tgtgctccag tgtggagctg actctctggg 840 
ctgtgatcga ttgggctgct ttaacctcag catccgaggg catggggaat gcgttgaata 900 
tgSagagc ttcaataJcc ctctactcgt gctgggtggt ggtggttata ctgtccgaaa 960 
tgttgcccgc tgctggacat atgagacatc gctgctggta gaagaggcca "agtgagga 1020 
gJttScctit agtgaatact. tcgagtactt tgccccagac ttcacacttc atccagatgt 1080 
?agcacccgc atcgagaatc agaactcacg ccagtatctg gaccagatcc ^cagacaat ™ 
ctttgaaaac ctgaagatgc tgaaccatgc acctagtgtc cagattcatg ^^gcctgc 1200 
agacctcctg acctatgaca ggactgatga ggctgatgca gaggagaggg ^cctgagga 1260 
gaactatagc aggccagagg cacccaatga gttctatgat ggagaccatg caa g a 1320 
ggaaagcgat gtggagattt aagagtggct tgggatgctg tgtcccaagg aatttctttt 1380 
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cacctcttgg aagggctgga gggaaaagga atgoctcet. ^cStcta \ttl 

ggggcttttg ctgactctgg gaaagagtct ^agaccaca tttggttctc 9 156Q 
cctgcttttc ctctctctcc caaggactga caatggtacc "tcaggg g « 1620 
caaggatagc tatctgggac attattggca atgggccctfl ^ag ijM 

ttgcccctta tttcttccct ^ttccctcg -cc-gaga tttttgaggg 174Q 
agacaaggac cgagattgcc tctgact.c -;t--.ccg gg » tccc taacac 1800 
ccttgcttcc agggaagatg aagagagaga ^atttggaag gggctc gg^ aaatgttctg 1860 
ctgaatccca gatgatggga agtatgtttt caagtgtggg gagg * c taagtcggt 1920 
ttctcacttt tggctttatg tccattttac cactgttttt atccaataaa g 1JH 
attttttgta cctttgatgg tttagcggcc gcgc 



<210> 30 
<211> 967 
<212> PRT 

<213> Homo sapiens 



Me 0 t 0 Lu° A la Met Lys His Gin Gin al« Leu Leu Glu His Gin Arg Lys 
1 5 10 

Leu Glu Arg His Arg Gin ol« Gin Glu Leu Glu Lys Gin His Arg Glu 

20 25 
Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys Gly Lys Glu ser Ala 

35 40 
val Ala Ser Thr Glu Val Lys Met Lys Leu Gin Glu Phe Val Leu Asn 

50 55 60 

Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn His Cys lie Ser Ser 
65 70 75 

Asp Pro Arg Tyr Trp Tyr Gly Lys Thr Gin His Ser Ser Leu Asp Gin 

85 90 
ser Ser Pro Pro Gin Ser Gly Val Ser Thr ser Tyr Asn His Pro Val 



100 



105 



Le u Gly Met Tyr Asp Ala Lys Asp Asp Phe Pro Leu Arg Lys Thr Ala 



115 



120 



Ser Glu Pro Asn Leu Lys Leu Arg ser Arg Leu Lys Gin Lys Val Ala 

130 135 140 

Glu Arg Arg Ser Ser Pro Leu Leu Arg Arg Lys Asp Gly Pro Val Val 
145 ~ 150 155 

Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr Asp ser Ala cys ser 



165 



170 



Ser Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn Asn Ser Ser Gly Ser 
180 185 

Val Ser Ala Glu Asn Gly He Ala Pro Ala Val Pro ser lie Pro Ala 

200 2Ub 



195 
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Glu Thr Ser Leu Ala His Arg Leu Val Ala Arg Glu Gly Ser Ala Ala 



210 



215 220 



Pro Leu Pro Leu Tyr Thr Ser Pro Ser Leu Pro Asn lie Thr Leu Gly 
225 230 235 

Leu Pro Ala Thr Gly Pro Ser Ala Gly Thr Ala Gly Gin Gin Asp Thr 
245 250 25b 

Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg Leu Ser Leu Phe Pro 
260 265 270 

Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser Pro Leu Glu Arg Asp 
275 280 285 

Gly Gly Ala Ala His Ser Pro Leu Leu Gin His Met Val Leu Leu Glu 
290 295 300 

Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly Leu Gly Ala Leu Pro 
305 310 315 320 

Leu His Ala Gin Ser Leu Val Gly Ala Asp Arg Val Ser Pro Ser lie 
325 330 335 

His Lys Leu Arg Gin His Arg Pro Leu Gly Arg Thr Gin. Ser Ala Pro 
340 345 350 

Leu Pro Gin Asn Ala Gin Ala Leu Gin His Leu Val lie Gin Gin Gin 
355 360 365 

His Gin Gin Phe Leu Glu Lys His Lys Gin Gin Phe Gin Gin Gin Gin 
370 375 380 

Leu Gin Met Asn Lys lie lie Pro Lys Pro Ser Glu Pro Ala Arg Gin 

385 390 395 

Pro Glu ser His Pro Glu Glu Thr Glu Glu Glu Leu Arg Glu His Gin 
405 410 415 

Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu Pro Gly Gin Lys Glu 
420 425 430 

Ala His Ala Gin Ala Gly Val Gin Val Lys Gin Glu Pro lie Glu Ser 
435 440 445 

Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val Glu Pro Gly Gin Arg 
450 455 460 

Gin Pro Ser Glu Gin Glu Leu Leu Phe Arg Gin Gin Ala Leu Leu Leu 
465 470 475 480 

Glu Gin Gin Arg He His Gin Leu Arg Asn Tyr Gin Ala Ser Met Glu 
485 



490 495 



Ala Ala Gly lie Pro Val Ser Phe Gly Gly His Arg Pro Leu Ser Arg 
500 505 510 
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Ala Gin ser Ser Pro Ala Ser Ala Thr Phe Pro Val Ser Val Gin Glu 
515 520 525 

Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu Val Tyr Asp Thr Leu 
530 "5 540 

Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser Ser Ser His Pro Glu 
545 550 555 

His Ala Gly Arg lie Gin Ser lie Trp Ser Arg Leu Gin Glu Thr Gly 
565 570 

Leu Arg Gly Lys Cys Glu Cys lie Arg Gly Arg Lys Ala Thr Leu Glu 
580 585 

Glu Leu Gin Thr Val His Ser Glu Ala His Thr Leu Leu Tyr Gly Thr 
595 

Asn Pro Leu Asn Arg Gin Lys Leu Asp Ser Lys Lys Leu Leu Gly Ser 
610 

Leu Ala ser Val Phe Val Arg Leu Pro Cys Gly Gly Val Gly Val Asp 
625 630 "5 

Ser Asp Thr lie Trp Asn Glu Val His Ser Ala Gly Ala Ala Arg Leu 
645 650 65b 

Ala Val Gly Cys Val Val Glu Leu Val Phe Lys Val Ala Thr Gly Glu 
660 665 



600 605 



615 620 



Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro Gly His His Ala Glu 
675 680 685 

Glu Ser Thr Pro Met Gly Phe Cys Tyr Phe Asn Ser Val Ala Val Ala 
690 695 700 

Ala Lys Leu Leu Gin Gin Arg Leu Ser Val Ser Lys lie Leu lie Val 
705 710 715 

Asp Trp Asp Val His His Gly Asn Gly Thr Gin Gin Ala Phe Tyr Ser 

Asp Pro Ser Val Leu Tyr Met Ser Leu His Arg Tyr Asp Asp Gly Asn 

740 • 745 

Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val Gly Thr Gly Pro Gly 



755 



760 7 65 



Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly Gly Leu Asp Pro Pro 
770 775 780 

Met Gly Asp Ala Glu Tyr Leu Ala Ala Phe Arg Thr Val Val Met Pro 
785 790 795 

lie Ala Ser Glu Phe Ala Pro Asp Val Val Leu Val Ser Ser Gly Phe 
805 810 
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Asp Ala val Glu Gly His Pro Thr Pro Leu Gly Gly Tyr Asn Leu Ser 
820 825 830 

Ala Arg Cys Phe Gly Tyr Leu Thr Lys Gin Leu Met Gly Leu Ala Gly 
835 840 845 

Gly Arg lie Val Leu Ala Leu Glu Gly Gly His Asp Leu Thr Ala lie 
850 855 860 

cys Asp Ala Ser Glu Ala Cys Val Ser Ala Leu Leu Gly Asn Glu Leu 

Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg Pro Asn Ala Asn Ala 
885 890 895 

Val Arg Ser Met Glu Lys Val Met Glu He His Ser Lys Tyr Trp Arg 
900 905 910 

cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg Ser Leu lie Glu Ala 
915 920 925 

Gin Thr Cys Glu Asn Glu Glu Ala Glu Thr Val Thr Ala Met Ala Ser 
930 935 940 

Leu Ser Val Gly Val Lys Pro Ala Glu Lys Arg Pro Asp Glu Glu Pro 
945 950 955 960 

Met Glu Glu Glu Pro Pro Leu 
965 



<210> 31 

<211> 8459 

<212> DNA 

<213> Homo sapiens 

<400> 31 



ggaggttgtg gggccgccgc cgcggagcac cgtccccgcc gccgcccgag cccgagcccg 60 
Igcccgcgca cccgcccgcg ccgccgccgc cgccgcccga acagcctccc agcctgggcc 120 
cccggcggcg ccgtggccgc gtcccggctg tcgccgcccg agcccgagcc ^gcgccgg 180 
cgggtggcgg cgcaggctga ggagatgcgg cgcggagcgc cggagcaggg ctagagccgg 240 
ccgccgccgc ccgccgcggt aagcgcagcc ccggcccggc gcccgcgggc cattgtccgc 300 
cgcccgcccc gcgccccgcg cagcctgcag gccttggagc ccgcggcagg tggacgccgc 360 
cggtccacac ccgccccgcg cgcggccgtg ggaggcgggg gccagcgctg occgcgcgcc 420 
g?gggacccg ccggtcccca gggccgcccg gccccttctg gacctttcca ^cgcgccgc 480 
gaggcggctt cgcccgccgg ggcgggggcg cgggggtggg cacggcaggc agcggcgccg 540 
?c?cccggtg cggggcccgc gccccccgag caggttcatc tgcagaagcc ^cggacgcc 600 
tctgttcaac ttgtgggtta cctggctcat gagaccttgc cggcgaggct cggcgcttga 660 
aSctgtga cccagccctc accgtcccgg tacttgtatg tgttggtggg agtttggagc 720 
tcgttggagc tatcgtttcc gtggaaattt tgagccattt cgaatcactt ^aggagtgg 780 
acattgctag caatgagctc ccaaagccat ccagatggac tttctggccg agaccagcca 840 
gtggagctgc tgaatcctgc ccgcgtgaac cacatgccca gcacggtgga tgtggccacg 900 
gcgctgcctc tgcaagtggc cccctcggca gtgcccatgg acctgcgcct 3S*«accag 960 
?tctcactgc ctgtggcaga gccggccctg cgggagcagc agctgcagca M«^tcctg 1020 
gcgctcaagc agaagcagca gatccagagg cagatcctca tcgctgagtt «agaggcag 1080 
cacgagcagc tctcccggca gcacgaggcg cagctccacg agcacatcaa S^taacag 1140 
gagatgctgg ccatgaagca ccagcaggag ctgctggaac accagcggaa gctggagagg 1200 
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caccgccagg agcaggagct ggagaagcag caccgggagc agaagctgca g<=agctcaag 1260 
aacaaggaga agggcaaaga gagtgccgtg gccagcacag aagtgaagat j[«j£tacaa 1320 
gaatttgtcc tcaataaaaa gaaggcgctg gcccaccgga atctgaacca <=tgcatttcc 1380 
agcgaccctc gctactggta cgggaaaacg cagcacagtt cccttgacca gagttctcca 1440 
ccccagagcg gagtgtcgac ctcctataac cacccggtcc tgggaatgta cgacgccaaa 1500 
gatga?t?c? ctcttaggaa aacagcttct gaaccgaatc tgaaattacg gtccaggcta 1560 
aagcagaaag tggccgaaag acggagcagc cccctgttac gcaggaaaga cgggccagtg 1620 
gtcactgctc taaaaaagcg tccgttggat gtcacagact ccgcgtgcag cagcgcccca 1680 
ggctccggac ccagctcacc caacaacagc tccgggagcg tcagcgcgga gaacggtatc 1740 
gcgcccgccg tccccagcat cccggcggag acgagtttgg cgcacagact tgtggcacga 
gaaggctcgg ccgctccact tcccctctac acatcgccat ccttgcccaa catcacgctg 
ggcctgcctg ccaccggccc ctctgcgggc acggcgggcc agcaggacac cgagagactc 1920 
acccttcccg ccctccagca gaggctctcc cttttccccg gcacccacct cactccctac 1980 



gcgcccgccg tccccagcat cccggcggag acgagtttgg cgcacagact tgtggcacga 1800 

1920 
1980 

ctgagcacc y t cgcccttgga gcgggacgga ggggcagcgc acagccctct tctgcagcac 2040 
atggtcttac tggagcagcc accggcacaa gcacccctcg tcacaggcct ^^ctg 2100 
cc^tccacg cacagtcctt ggttggtgca gaccgggtgt ccccctccat ccacaagctg 2160 
cggcagcacc gcccactggg gcggacccag tcggccccgc tgccccagaa cgcccaggct 2220 
ctgcagcacc tggtcatcca gcagcagcat cagcagtttc tggagaaaca caagcagcag 2280 
ttccagcagc agcaactgca gatgaacaag atcatcccca agccaagcga 9«agcccgg 2340 
cagccggaga gccacccgga ggagacggag gaggagctcc gtgagcacca ^tctgctg 2400 
gacgagccct acctggaccg gctgccgggg cagaaggagg cgcacgcaca ggccggcgtg 2460 
caggtgaagc aggagcccat tgagagcgat gaggaagagg cagagccccc acgggaggtg 2520 
gagccgggcc agcgccagcc cagtgagcag gagctgctct tcagacagca agccctcctg 2580 
ctggagcagc agcggatcca ccagctgagg aactaccagg cgtccatgga ggccgccggc 2640 
atclccgtgt ccttcggcgg ccacaggcct ctgtcccggg cgcagtcctc acccgcgtct 2700 
gccaccttcc ccgtgtctgt gcaggagccc cccaccaagc cgaggttcac gacaggcctc 2760 
gtgtatgaca cgctgatgct gaagcaccag tgcacctgcg ggagtagcag cagccacccc 2820 
gagcacgccg ggaggatcca gagcatctgg tcccgcctgc aggagacggg ^^ccggggc 2880 
aaatgcgagt gcatccgcgg acgcaaggcc accctggagg agctacagac ggtgcactcg 2940 
gaagcccaca ccctcctgta tggcacgaac cccctcaacc ggcagaaact ^cagtaag 3000 
Lacttctag gctcgctcgc ctccgtgttc gtccggctcc cttgcggtgg tgttggggtg 3060 
gacagtgaca ccatatggaa cgaggtgcac tcggcggggg cagcccgcct ggctgtgggc 3120 



tgcgtggtag agctggtctt caaggtggcc acaggggagc tgaagaatgg ctttgctgtg 3180 
g?c?gcccc? clggacacca tgcggaggag agcacgccca tgggcttttg ctacttcaac 3240 
tccgtggccg tggcagccaa gcttctgcag cagaggttga gcgtgagcaa gatcctcatc 33 00 



cccgcggccg uggcdgcufla y^,,^^^ - — 3 = ^ - - ^ - 

gtggaclggg acgtgcacca tggaaacggg acccagcagg ctttctacag ^cctagc 3360 
gtcctgtaca tgtccctcca ccgctacgac gatgggaact tcttcccagg cagcggggct 3420 
cctgatgagg tgggcacagg gcccggcgtg ggtttcaacg tcaacatggc "tcaccggc 3480 
ggcctggacc cccccatggg agacgctgag tacttggcgg ccttcagaac ggtggtcatg 3540 
ccgatcgcca gcgagtttgc cccggatgtg gtgctggtgt catcaggctt cgatgccgtg 3600 
gagggccacc ccacccctct tgggggctac aacctctccg ccagatgctt cgggtacctg 3660 
acgaagcagc tgatgggcct ggctggcggc cggattgtcc tggccctcga g^aggccac 3720 
gacctgaccg ccatttgcga cgcctcggaa gcatgtgttt ctgccttgct ^aaacgag 3780 
cttgatcctc tcccagaaaa ggttttacag caaagaccca atgcaaacgc tgtccgttcc 3840 
atggagaaag tcatggagat ccacagcaag tactggcgct gcctgcagcg cacaacctcc 3900 
acagcggggc gttctctgat cgaggctcag acttgcgaga acgaagaagc cgagacggtc 3960 
accgccatgg cctcgctgtc cgtgggcgtg aagcccgccg aaaagagacc agatgaggag 4020 
cccatggaag aggagccgcc cctgtagcac tccctcgaag ctgctgttct cttgtctgtc 4080 
tgtctSgt? tcgaagctca gccaagaaac tttcccgtgt cacgcctgcg tcccaccgtg 4140 
gggctctctt ggagcaccca gggacaccca gcgtgcaaca gccacgggaa S^tttctgc 4200 
cgcccaggcc cacaggtctc gagacgcaca tgcacgcctg ggcgtggcag cctcacaggg 4260 
aacacgggac agacgccggc gacgcgcaga cacacggaca cgcggaagcc aagcacactc 4320 
tggcgggtcc cgcaagggac gccgtggaag aaaggagcct gtggcaacag gcggccgagc 4380 
tgccgaattc agttgacacg aggcacagaa aacaaatatc aaagatctaa taatacaaaa 4440 
caaacttgat taaaactggt gcttaaagtt tattacccac aactccacag tctctgtgta 4500 
aaccactcga ctcatcttgt agcttatttt ttttttaaag aggacgtttt ctacggctgt 4560 
ggcccgcctc tgtgaaccat agcggtgtgc ggcggggggt ctgcacccgg gtgggggaca 4620 
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gagggacctt taaagaaaac aaaactggac agaaacagga atgtgagctg mgWCtm 4680 
? t ?gagtttc tcaaaagcca tcggaagatg cgagtttgtg cctttttttt tattgctctg 4740 
gtggattttt gtggctgggt tttctgaagt ctgaggaaca atgccttaag aaaaaacaaa 4800 
?ag?aggaat cgg^gggaca gtttcctgtg gccagccgag cctggcagtg ctggcaccgc 4860 
gagctggcct gSgScaa gcacgggcac cagccgtcat ctccggggcc aggggctgca 4920 
gcccggcggt ccctgttttg ctttattgrt gtr.taagaaa aatggaggta gttccaaaaa 4980 
agtggcaaat cccgttggag gttttgaagt ccaacaaatt ttaaacgaat ccaaagtge. 5040 
c?cacacgtc acatacgatt gagcatctcc atctggtcgt gaagcatgtg ^aggcacac 5100 
ttgcagtgtt acgatcggaa tgctttttat taaaagcaag tagcatgaag tattgcttaa 5160 
atJtSgJta taaataaata tatatatgta taatatatat tccaatgtat tccaagctaa 5220 
gaaactfact tgattcttat gaaatcttga taaaatattt ataatgcatt tatagaaaaa 0 



gaaaC enact CgaCtCLtau yaaa^^y- - „^«-„^rf-rr CXAO 

gtatatatat atatataaaa tgaatgeaga ttgcgaaggt ccctgcaaat ^Jggcttg 5340 

tgaatttget ctcaaggtgc ttatggaaag ggatcctgat tgattgaaat tcatgttttc 5400 

tLagctcca gattggctag atttcagatc gccaacacat tcgccac gg gcaac a 54 60 



tcaagctcca gaLuyyeuay auu.-*-«y-— a - ccon 

tacaagtttg tactttcatt ttaattattt tctaacagaa ccgctcccgt ctccaagcct 5520 
teatgeaca? atgtacctaa tgagttttta tagcaaagaa Cataaatttg ctgttgattt 5580 
ttgtatgaat Ct?ttcacaa aaagatcctg aataagcatt gttttatgaa "ttacattt 5640 
ttcctcacca tttagcaatt ttctgaatgg taataatgtc taaatctttt tcctttctga 5700 
attcttgett gtacattttt ttttaccttt caaaggtttt taattatttt tgtttttatt 5760 
tttgtaSgat gagttttctg cagegtacag aattgttgct gtcagattct attttcagaa 5820 
agtgagagga gggacegtag gtcttttegg agtgacacca acgattgtgt ctttcctggt 5880 
c?g?cctlgg agctgtataa agaageccag gggctctttt taactttcaa -ctagtagt 5940 
actacgaggg gtggtgtgtt tttcccctcc gtggcaaggg cagggagggt tgcttaggat 6000 
gcccggcS? L?gggaggc ttgccagatg ccgggggcag tcagcattaa tgaaactcat 6060 
gtttaaactt ctctgaccac ategtcagga tagaattcta acttgagttt "caaagacc 6120 
ttttgagcat gtcagcaatg catggggcac acgtggggct ctttacccac ttgggttttt 6180 
ccac?gLgc Lcgtggcca gecctggatt ttggagcctg tggctgcaag ^acccaggg 6240 
acccttgttg cctggtgaac ctgeagggag ggtatgattg cctgaccagg acagccagtc 6300 
tttactcttt ttctcttcaa cagtaactga cagtcaegtt ttactggtaa cttattttcc 6360 
agcacatgaa gccaccagtt tcattccaaa gtgtatattg ggttcagact tgggggcaga 6420 
agttcagLa caccgtgctc aggagggacc cagagecgag tttcggagtt tggtaaagtt 6480 
tacagggtag cttctgaaat taactcaaac ttttgaccaa atgagtgcag attcttggat 6540 
tcac^ggt? actgggctgc tgatggtcag ctctgagaca gtggtttgag agcaggcaga 6600 
acggtcSgg gac??gtttg actttcccct ccctggtggc cactctttgc tctgaagccc 6660 
agattggcaa gaggagctgg tccattcccc attcatggca cagagcagtg gcagggccca 6720 
gSagSggc tctlclggcl tccttggcct cattctctgc atagccctct ^tcctg 6780 
?cac?tg?cc tcttaccccg ccgtggctta tggggaggaa tgeatcatet «cttttttt 6840 
ttttaagcag atgatgggat aacatggact gctcagtggc caggttatca S^ggggggac 6900 
ttaatt?taa tctcattcaa atggagacgc cctctgcaaa ggcctggcag 6960 
gtttcatctg tcagctcact ccagcttcac aaatgtgctg agagcattac tgtgtagcct 7020 
Jttctttgaa gacacactcg gctcttctcc acagcaagcg tccagggcag atggcagagg 7080 
atctgcctcg gcgtctgcag gcgggaccac gtcagggagg gttccttcat gtg"ctccc /14U 
tgtgggtcct tggaccttta gectttttet tectttgeaa aggccttggg S3^ggct 7200 
gggagtcagc aagegagcac tttatatccc tttgagggaa accctgatga cgccactggg 7260 
???c?tgg?g tc?g?c?tgc cctcgcggct tcccgccgtg ccgcagcgtg cccacgtgcc 7320 
cacgccJca? cagLggcgg ctgtcccgga ggccgtggcc cgctgggact ^gcccct 7380 
ccccagcgtc ccagggctct ggttctggag ggccactttg tcaaggtgtt tcagtttttc 7440 
tttacttctt ttgaaaatct gtttgeaagg ggaaggacca "tegtaatg ^^aca 7500 
aaagcaagtt tgatttttgc agcactagca atggactttg "gtttttct "ttgatcag 7560 
aacattcctt ctttactggt cacagccacg tgctcattcc attcttcttt "gtagactt 7620 
tgggcccacg tgttttatgg gcattgatac atatataaat atatagatat aaatatatat 7680 
gaaLtatt? t?ttaagt?? cctacacctg gaggttgeat ggactgtacg aceggcatga 7740 
ctttatattg tatacagatt ttgcacgcca aacteggcag ctttggggaa ^agaaaaat 7800 
gectttctgt tcccctctca tgacatttgc agatacaaaa gatggaaatt "tctgtaaa 7860 
acaaaacctt gaaggagagg agggegggga agtttgcgtc ttattgaact tattcttaag 7920 
aaattgtact ttttattgta agaaaaataa aaaggactac ttaaacattt ^catattaa 7980 
gaaaaaaagt ttatctagca cttgtgacat accaataata gagtttattg tatttatgtg 8040 
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gaaaca g t g t ttta^aaa ctactca g aa ttcj-jtjj ac = tctctcga^t 8100 
tgatttggag gaattttgtt ttgttttgtt "gtttgttt «ttt ttgagaactg 8220 

gccaggcgag cgccgcccgc cctcactggc cttgtgacgj tttat g ttacttttag 8280 
ggcggactcg aaagagtccc cttttccgca cagctgtgtt 8340 
"gSgtatg g ctaagattt cactttaa.c ^ g2SSS fliSVte 8400 
SSSSS SESK ^aS c tgC ?a ttg a aa.aaaaag S4S, 



<210> 32 
<211> 716 
<212> PRT 

<213> Homo sapiens 



2S 0 Li 2 Ol» OlY OIV Thr Leu Thr Oly Lys Phe Met Ser Thr Ser Ser 

1 5 10 

He Pro Gly Cys Leu Leu flly Val Ala Leu Glu Gly Asp Gly Ser Pro 
20 2b 

r , Hi« val Leu Leu Leu Glu Gin Ala 
His Gly His Ala Ser Leu Leu Gin His Val Leu ue 

35 40 

50 55 
Leu val Thr Gly Glu Arg Val Ala Thr Ser Met Arg Thr Val Gly Ly. 

65 70 75 

Leu Pro Arg His Arg Pro Leu Ser Arg Thr Gin Ser Ser Pro Leu Pro 

85 90 
Gin Ser Pro Gin Ala Leu Gin Gin Leu Val Met Gin Gin Gin His Gin 

100 105 
Oln Phe Leu Glu Lys Gin Lys Gin Gin Gin Leu Gin Leu Gly Lys He 

115 120 
Leu Thr Lys Thr Gly Glu Leu Pro Arg Gin Pro Thr Thr His Pro Glu 

130 135 
Glu Thr Glu Glu Glu Leu Thr Glu Gin Gin Glu Val Leu Leu Gly Glu 
145 150 155 

Gly Ala Leu Thr Met Pro Arg Glu Gly Ser Thr Glu Ser Glu Ser Thr 

165 170 
Gin Glu Asp Leu Glu Glu Glu Asp Glu Glu Glu Asp Gly Glu Glu Glu 



180 



185 



Glu Asp cys Ue Gin Val Lys Asp Glu Glu Gly Glu Ser Gly Ala Glu 



195 



200 



Glu Gly Pro Asp Leu Glu Glu Pro Gly Ala Gly Tyr Lys Lys Leu Phe 



210 



215 



20 



WO 00/71703 



PCT/IB00/01252 



Ser Asp Ala Gin Pro Leu Gin Pro Leu Gin Val Tyr Gin Ala Pro Leu 
225 230 235 

Ser Leu Ala Thr Val Pro His Gin Ala Leu Gly Arg Thr Gin Ser Ser 
245 250 

Pro Ala Ala Pro Gly Gly Met Lys Ser Pro Pro Asp Gin Pre Val Lys 
260 265 

His Leu Phe Thr Thr Gly Val Val Tyr Asp Thr Phe Met Leu Lys His 
275 280 285 

Gin cys Met Cys Gly Asn Thr His Val His Pro Glu His Ala Gly Arg 
290 295 300 

lie Gin ser He Trp Ser Arg Leu Gin Glu Thr Gly Leu Leu Ser Lys 
305 310 315 

Cys Glu Arg He Arg Gly Arg Lys Ala Thr Leu Asp Glu lie Gin Thr 

Val His Ser Glu Tyr His Thr Leu Leu Tyr Gly Thr Ser Pro Leu Asn 
340 345 



Arg Gin Lys Leu Asp Ser Lys Lys Leu Leu Gly Pro Tie Ser Gin Lys 
355 360 365 

Met Tyr Ala Val Leu Pro Cys Gly Gly lie Gly Val Asp Ser Asp Thr 
370 375 380 

Val Trp Asn Glu Met His Ser Ser Ser Ala Val Arg Met Ala Val Gly 
385 390 395 

Cys Leu Leu Glu Leu Ala Phe Lys Val Ala Ala Gly Glu Leu Lys Asn 



385 

!.pu Leu Glu Leu Ala Phe Lys Val 

405 41° 

Gly Phe Ala lie lie Arg Pro Pro Gly His His Ala Glu Glu Ser Thr 

420 4 25 
Ala Met Gly Phe Cys Phe Phe Asn Ser Val Ala lie Thr Ala Lys Leu 



435 



440 



Leu Gin Gin Lys Leu Asn Val Gly Lys Val Leu lie Val Asp Trp Asp 



450 



455 



lie His His Gly Asn Gly Thr Gin Gin Ala Phe Tyr Asn Asp Pro Ser 



465 470 



475 



Val Leu Tyr lie Ser Leu His Arg Tyr Asp Asn Gly Asn Phe Phe Pro 

490 " J 



485 



Gly Ser Gly Ala Pro Glu Glu Val Gly Gly Gly Pro Gly Val Gly Tyr 
500 505 

Asn val Asn Val Ala Trp Thr Gly Gly Val Asp Pro Pro lie Gly Asp 
515 520 525 
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Val Glu Tyr Leu Thr Ala Phe Arg Thr Val Val Met Pro lie Ala His 
530 535 540 

Glu Phe Ser Pro Asp Val Val Leu Val Ser Ala Gly Phe Asp Ala Val 
545 550 555 560 

Glu Gly His Leu Ser Pro Leu Gly Gly Tyr ser Val Thr Ala Arg Cys 
565 570 575 

Phe Gly His Leu Thr Arg Gin Leu Met Tfcr Leu Ala Gly Gly Arg Val 
580 585 590 

Val Leu Ala Leu Glu Gly Gly His Asp Leu Thr Ala lie Cys Asp Ala 
595 600 605 

Ser Glu Ala Cys Val Ser Ala Leu Leu Ser Val Glu Leu Gin Pro Leu 
610 615 620 

Asp Glu Ala Val Leu Gin Gin Lys Pro Asn He Asn Ala Val Ala Thr 
625 630 635 *™ 

Leu Glu Lys Val lie Glu lie Gin Ser Lys His Trp Ser Cys Val Gin 
645 650 655 

Lys Phe Ala Ala Gly Leu Gly Arg Ser Leu Arg Glu Ala Gin Ala Gly 
660 665 670 

Glu Thr Glu Glu Ala Glu Thr Val Ser Ala Met Ala Leu Leu Ser Val 
675 680 685 

Gly Ala Glu Gin Ala Gin Ala Ala Ala Ala Arg Glu His Ser Pro Arg 
690 695 700 

Pro Ala Glu Glu Pro Met Glu Gin Glu Pro Ala Leu 
705 710 715 



<210> 33 

<211> 2233 

<212> DNA 

<213> Homo sapiens 

<400> 33 

ccctgcggca gggtggcacg 
gcctgctggg cgtggcactg 
agcatgtgct gttgctggag 
acgggcagtc cccactagtg 
agctcccgcg gcatcggccc 
aggccctgca gcagctggtc 
agcagcagct acagctgggc 
ccacccaccc tgaggagaca 
agggagccct gaccatgccc 
tggaggagga ggacgaggaa 
acgaggaggg cgagagtggt 
acaaaaaact gttctcagat 
tcagcctggc cactgtgccc 
ctgggggcat gaagagcccc 



ctgaccggca agttcatgag 
gagggcgacg ggagccccca 
caggcccggc agcagagcac 
acgggtgaac gtgtggccac 
ctgagccgca ctcagtcctc 
atgcaacaac agcaccagca 
aagatcctca ccaagacagg 
gaggaggagc tgacggagca 
cgggagggct ccacagagag 
gaggatgggg aggaggagga 
gctgaggagg ggcccgactt 
gcccagccgc tgcagccttt 
caccaggccc tgggccgtac 
ccagaccagc ccgtcaagca 



cacatcctct attcctggct 60 
cgggcatgcc tccctgctgc 120 
cctcattgct gtgccactcc 180 
cagcatgcgg acggtaggca 240 
accgctgccg cagagtcccc 300 
gttcctggag aagcagaagc 360 
ggagctgccc aggcagccca 420 
gcaggaggtc ttgctggggg 480 
tgagagcaca caggaagacc 540 
ggattgcatc caggttaagg 600 
ggaggagcct ggtgctggat 660 
gcaggtgtac caggcgcccc 720 
ccagtcctcc cctgctgccc 780 
cctcttcacc acaggtgtgg 840 
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tctacgacac gttcatgcta aagcaccagt 
agcatgctgg ccggatccag agcatctggt 
agtgcgagcg gatccgaggt cgcaaagcca 
aataccacac cctgctctat gggaccagtc 
agttgctcgg ccccatcagc cagaagatgt 
tggacagr.ga caccgtgtgg aatgagatgc 
gctgcctgct ggagctggcc ttcaaggtgg 
tcatccggcc cccaggacac cacgccgagg 
actctgtagc catcaccgca aaactcctac 
tcgtggactg ggacattcac catggcaatg 
ctgtgctcta catctctctg catcgctatg 
ctcctgaaga ggttggtgga ggaccaggcg 
gaggtgtgga cccccccatt ggagacgtgg 
tgcccattgc ccacgagttc tcacctgatg 
ttgaaggaca tctgtctcct ctgggtggct 
tgaccaggca gctgatgacc ctggcagggg 
atgacttgac cgccatctgt gatgcctctg 
agctgcagcc cttggatgag gcagtcttgc 
cgctagagaa agtcatcgag atccagagca 
ctggtctggg ccggtccctg cgagaggccc 
tgagcgccat ggccttgctg tcggtggggg 
aacacagccc caggccggca gaggagccca 
gcccccatcc ctctgggctt caccattgtg 
aagtcacaca ttc 



gcatgtgcgg gaacacacac gtgcaccctg 900 
cccggctgca ggagacaggc ctgcttagca 960 
cgctagatga gatccagaca gtgcactctg 1020 
ccctcaaccg gcagaagcta gacagcaaga 1080 
atgctgtgct gccttgtggg ggcatcgggg 1140 
actcctccag tgctgtgcgc atggcagtgg 1200 
ctgcaggaga gctcaagaat ggatttgcca 12 GO 
aatccacagc catgggattc tgcttcttca 1320 
agcagaagtt gaacgtgggc aaggtcctca 13 80 
gcacccagca ggcgttctat aatgacccct 1440 
acaacgggaa cttctttcca ggctctgggg 1500 
tggggtacaa tgtgaacgtg gcatggacag 1560 
agtaccttac agccttcagg acagtggtga 1620 
tggtcctagt ctccgccggg tttgatgctg 1680 
actctgtcac cgccagatgt tttggccact 1740 
gccgggtggt gctggccctg gagggaggcc 1800 
aggcttgtgt ctcggctctg ctcagtgtag 1860 
agcaaaagcc caacatcaac gcagtggcca 1920 
aacactggag ctgtgtgcag aagttcgccg 1980 
aagcaggtga gaccgaggag gccgagactg 2 040 
ccgagcaggc ccaggctgcg gcagcccggg 2100 
tggagcagga gcctgccctg tgacgccccg 2160 
attttgttta ttttttctat taaaaacaaa 2220 

2233 



<210> 34 

<211> 112 

<212> PRT 

<213> Homo sapiens 

<400> 34 , 
Thr He Val Lys Pro Val Ala Lys Glu Phe Asp Pro Asp Met Val Leu 
1 5 10 15 

Val Ser Ala Gly Phe Asp Ala Leu Glu Gly His Thr Pro Pro Leu Gly 
20 25 30 

Gly Tyr Lys Val Thr Ala Lys Cys Phe Gly His Leu Thr Lys Gin Leu 
35 40 45 

Met Thr Leu Ala Asp Gly Arg Val Val Leu Ala Leu Glu Gly Gly His 
50 55 60 

Asp Leu Thr Ala He Cys Asp Ala Ser Glu Ala Cys Val Asn Ala Leu 
65 70 7 $ 80 

Leu Gly Asn Glu Leu Glu Pro Leu Ala Glu Asp He Leu His Gin Ser 
85 90 95 

Pro Asn Met Asn Ala Val lie Ser Leu Gin Lys He He Glu He Gin 
100 105 HO 



23 



WO 00/71703 



PCT/IBOO/01252 



<210> 35 

<211> 80331 

<212> DNA 

<213> Homo sapiens 



.Jaaagacat actttgaatt tcaatgatct tctgtaaaga aataacagca ttcatattcg 60 
ggctt?gg t g gagaatatct tctgcaagtg ^tccagctg -agaatagt agata^ 180 
atgagcagaa tattatgact ttatagtaag tctcacagaa ^aaagcaaa * 240 
ctaatcctca ggaaaagctt gctccgagaa fagttaaca "ttgctgat * 300 
gaagtgtagc cagttttatt ttctgttttg tatccatgta ^"gaattcc «W» 36Q 
?ccattggtc acaagactaa tctatgaagt -ctgaagca Wtocjtfftc ^ 
tcattaaaaa tctgagttat ttgtgtaatt "tgtaggtt «tgac 480 
catgtctgta tatgcagctg ggccctgcaa acaaaacctc SaCcIacc accttataca 540 
aaagtgggca ctctattatc catactttca "gtgttttt J^tccaac^ gg 60Q 

tttgaacact tcacgataga aagccatgag acacagctgc * agtttcattt 660 

ataaagtagt agagaaaggg ttcaaataac -aatgtaaa ataactgta 72Q 
aacttctact ttattcataa ctatgcagat f^gtgtgt aa^acagg aagctcagca 780 
ccttgcaaat ctatcataat cttctggaat tacactaatt tttcatggag J 84Q 
agcattgctt tgcaagaaat gaagagaagc "taaataat ttacagag 9Q0 
glctaagtct gataacacat ccctcagaat Q^tgtggtga ttagtttggc g 9^ ^ 
agaaagcgca tggctagggc ccttgcaaat -aatagttg ^cagctatt 3 9^ 1Q20 
aagcaaataa agtaatagta acaaaaggat - Satggcac gaatgggaag 1080 

aaggttaatc atctcaaata agaactggtg ^caaactat aa TO gta ggaaaac 1140 
cgatgtcact agacgcatca aagcatgaac tcatctatgt ctcttcatc J « 12Q0 
ctaaaaaaac acagggatta ccagtttcca c «catatgt gag ST agca ccttta 1260 

gtccctctga attgattatt ctattcttca atcatgaaat ctacaacjat £^ 132Q 
ttccagatgc cacaggataa cagactagct <=agggatatt tatacacggg 1380 
aactataact ttccagagtg tttttcttag <=tgccaaaga aaaactttta m0 
ggtttatttg caatacagtt tggtgagagg aaaaaaaaaa aaaaacatca 500 
fctgtggcag tacaaggttc tgaaataaac tagtaacact ctcttaactc 1560 

atgtggtatt tcaaattgta tcttcaagaa tatgttagtc tagta attagacaag 1620 

agaggaacta ctgaatcata aactgaagct tacttggaaa actcttatg J 1680 
gttcagaggg ctactttgct tataaataat "ttcactcc tttc gg g cta 1740 

ataattttta atagaaatca ggtagatttt actaataaaa ^tcccga « 1800 
tgttccaata tttaagaaca aaagcacaaa gcgatgacag cttatttagc tcttca 
gcttccctgt gactttgggg taaaaatcct ^acaaactga aaggtgctgg ct gg ^ 
gaaagctata ggcagatcat atatgtaaaa catctaactt ctflgtetett g Q 
^tctgggcta ttttaaagac -aggttata -gaaagcat acjtgattca 2040 
agtaaaatac aaacacccct aaacccccaa tttagaatct tcagt g atttaaa cct 2100 
tStotcftt ttaaaaagca attcagagaa tt«ggc-at -aattgatc •„„ 
cccaaaccat ttccctgcat gttttagttg aatgtcactc ag «« attcaqaaat 2220 

aattgcccca atttgtttca ttttgagtgt atacatacag jcagagctga attcagaa 
ttctcaatgt aggttcttta "ttttctct Mcajgtatg -atggataa tat ^ 2M0 
gttggcaaga aggcaagtgg catttagagt ctgtttttat aa caatta tagg 2400 

cgggaccaca gaactggatt gtcttttcta gcatttatt taatcactca J t 2460 

cactaacaac atctgattga agcatccact "ataaatat "atgag g » 2520 
cataatttaa taactaataa aataatatta aatattcatt "ttataaat ttgg g g 
aaataagaat atgtggtaaa gttttgctat 0t.ttt.tt taggtgatta ^tacag ^ 
aaacattggt gatggagatt aatcagcatt actggaaatt a«aaaagat £ JJ 2?00 
taatttatac aaacaagaca acttttgcat 9«aaagtta "gaaagatg g 9 ^ 
aaatgtagga aatagtacac acccgtcatg cc atttctgt ^agcaattc g 282() 
tggtaattat catggagtta taagatacac tagataattt taacac J c 9 ^ 
taaagctctc atccagctta attgtatcta aagcttaatc acaagcatta etc g ^ 
ttctttacac agattttcag gctcagtgac agggaaattt Jtt.ttctac 300Q 
gaaagttgtg ataatgtatt ggcatgattc agatgtttgt taagttgcat J 3£)60 
cattctaagt actgeagcta ttttaaaaca ccataaaatt gtggccatta cc 
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agtaatttcc aggttcttta gaatcagatc atttaaatcg tcaaaaatca ttttagttgc 3120 



ctaagattca tctatagaaa gaggcgaggg atattcttgg agaagctgtt gagtaagatt 
tttaaaattt acgctgtact gatgagctat gaaaaacagc tcactgattt tttttatttg 
catgacttag aacagaacat aaaagaagct aaacagagcc tttgcaaatg taacaggtgt 
gtgaggatgg atgtatacat caatcaagca aaggatctat taaatagact tgttagcgtt 3360 
?t?gt?atgt gttgacgttt cccaaatatg ccaagtattt taatatttct gtacttttat 3420 



tttaaaattt acgctgtact gatgagctat gaaaaacagc tcactgattt tttttatttg 3240 

360 
420 

ctattctgtt tcctctgaat tc^attt^tt tcattcttct ttgaattggt aaaaccttac 3480 



caagcattca aggaccaccg caaatattgc gtgctcctca aattctccac tagagcaaat 3540 
ttcttcccct cctatggccc tttcccccac aaatattctt atttactaaa tacattatgt 3600 
agtagaaagt catttttatc ccactctcta ttttgttgtg agccatttaa agacgaagat 3660 
ggagactgta tatgaaagac attttaaaaa tgttgaataa atggagaaat acttaatcga 3720 
aaaaataaca tgaagaggtg gcctttattc tgctcaccat agctaacaag acaaaataaa 3780 
atgggttctt cctcttggtt tcctgctgta atcaggatat ggttttaaga tgaagaatta 3840 
gaacagcagt gataactcat tttgttttct aaggtgaact gctcttgcat ^ttccaca 3900 
caattatttt ctcctatgca ttggcaaggt ttcctgacat gcaggcagat atttctatag 3960 
atcagaaatg cagggaaatg caaaagaaac aaagacccag ggcaagtaga ggcagaatgg 4020 
ccatgccaat aattagagga gaaaaggttg cttccaattg agcggaagaa aaagcaatag 4080 



ULdLUCLdaL aautayayya y .^*~~ a ~,w- 3 - - ~ At An 

aatgacaata aaatggaatg aaattttgaa aggcattgaa attaatcttt aatccaattt 4140 
gaggagaact gggatcatct caatacctag acctctaatc cataacataa tgtattctat 4200 
aatttattta gatgtttgtt aacttctcta aaaatattct acaattttat gaatagggtc 4260 



atattttcag atagatttat tctaggtatt tggtttgttt aatgcttttg taaattatgt 4320 
atgtgtatat atttacacta tatatataaa atacgtatat ttataattta attaaaaaat 4380 
tttcaatcct ggtgtgattc tgtcctgtgt gtttgttctc tggagtagga ^catttatc 4440 
tccattcgcc ttctctccca ccacagtggg tgccacaaac ccatagaaga tttgatggac 4500 
gtggacatga gccctctaag gcctcaaaat taacttttta attgtgaact aaagctgaca 4560 
Ltattatca ctttaatgtg gatgatgatg aaaatgagca ccagttttct ttaagaatgg 4620 
ccagttcagg agctggtacc tatgatgaat tgcacatcgt tgaagcagaa gcaatgaaat 4680 
ataaacgcag tccaaataaa agtaacactg gcaactttga aaatgtctgt acagccaaca 4740 
gtttcctttg tgggctttga aataccacca cctatggtct tatggttgaa gcatagttca 4800 
gggccagtgc atattaatgg gcagcactta acagctgtgg aggaagatgc acagtgagaa 4860 
gatgaagagg aggaggatgc aaagctctta agtatatctg gaaagcgagc tgcctctaga 4920 
ggtggtagtg aggttccaca gaaaaaaagt aaaaacttgc tgctaatgaa gataatgatg 4980 
atgacaatga agatgacgat gacaagggtg aggaagatga agaaaaagct cagtgaagaa 5040 
atctatataa gatactccag ccaaaattgc acaaaaatca aaccagactg aaaaagactc 5100 
aaaaccatca acatcaagac ccaaaaggtc aagaatcctt caaaaaacag aaaaaaaacc 5160 
ctcccaaaac gctaaaagga cctagttctg tagaaaacat taaagcaaaa atgcaagcaa 5220 
gtacacaaaa aggtggttct cttcccaaat tggaaaccaa tttcatcaat tatgtgaaga 5280 
actgcttcct aatgactgac caagaggcta ttcaagatct ctggcagtgg fgcaagaagt 5340 
ctccttaata gtttaaacag cttgttagaa aatttctgtc ttatttcatt tctctatcat 5400 
ttgatatcca cctgtctttt tgtaatgcag agtgagaaat ttacatacca tatctgataa 5460 
atgttgtcca ggttccattg ccaagaatgt gttgtccaaa atgtctgttc agttttctaa 5520 
gatggaactc caccctttgc ttggttttaa gtatgtatgg aatgttatga taggatatag 5580 
tatagtagtg gtcagacacg gaaatggtgg ggatacaaaa atgtgtgtgt gaaataaact 5640 
cattattaaa atgttttttg aagtaatttt atatttatag aaagtttcaa ^attgtaca 5700 
aaattcccat gtactcttca cccagtttcc cttaacgata actggttaca taaaaccagt 5760 
gtattcttaa acttttattt tctacagtta tgacagttat atagatatat aattaatttt 5820 
tactaaacct tttaagtgag ttttaaattt tcactgattt ttaattaact acccactttg 5880 
ttaaatttac atattaattc ataatttaaa tgaacatctt ttaatagatt ttcttcatac 5940 
tcaattacaa atcatctgta aatagtgaaa gatttattta tttttctcca atactgatat 6000 
ctttttcttt tttttacaat atcgcactgt ctaggattcc ctgaacaatg ctgaaatgaa 6060 
gcagtaagag tatcttcgtc ttgttttcga tttaaaagaa taatttctat atttcccctt 6120 
taaacctgat gtatactgtg gaatttattt tgtagctatc ctttatcaag ttaataaaca 6180 
ttttttattt ctatttgtaa aaattgttca ttatgattgg gtagtttatc agctgctttt 6240 
aaaacattta ttgaaatata tttcttcctc attgtcttaa tgtgatgaat tataatgaat 6300 
tagtttggaa agttgatatg ttatatttct agagtaaacc caatttttat gaacatttaa 
gatcttgatg aactgctaat attttattta gggttttaac tactatgact atgagaaata 6420 
ttctcttata atattccttt cttgtgatat tctgttaagt ttttggtatt ggtatcacat 6480 
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35SS ssss £= ssss =~S EE £ 

atgggttttg tgttttctcc tggtaaattt agttttaaaa acccagtttt ^aagtaatt bb 
aaaaaaccac tcacatttgc tgtattttta ttcagtcttg caaggttgca tttttattat 6720 
aa????tcca tttaatatat tccatttcat aagtttttga aatgtttacg taaagtttat 6780 
Staatact? tctt-tcatc cttttaataa cattaaaatc tgtagtgaag tctccttttc 6840 

tc^g ctgggcatgc atgctttttc tttgttggtc agtcttacta gag tcga c 
aattttacta cttatttcaa agaatcaacc tctgacttta aaaatcttac atatatgctc 
gftttcS? Stcatttt a'tttatatct tctttggttt ctttgcattt -tttgctgc 7020 
?ttgattctc taatgagata tatgctttta aacattaatt ttaagttttc "cttttcta 7080 
ataStacat ttaaaagcat atgtttctct aagttcagct ttatatatca c JUO 
cacatgttat attttcataa tgctttattt cagaatactt tctagtattt "ctgtgatt ,z 
tctttggaca catgaattag agtatatttg aaatctcaaa atatatacga "ttctaatt 7260 
acctcactgt ggtaagaaat tatactatgt atgaattcaa ttagttcaaa "tattgaaa 7320 
ct?ac?tSt Stccatata cggtctattt ttaaaaatgt taagaatgtc cttgaaaaga 7380 
ftgftatSt ftcatgttag gggatatata ctccattata tatttaaatt atagcaagtt 

Sag SSS2 =KS SSSS SSS2 S ?s; 
25SS =K5 SSSE SEE S= ~ 

a "?""^ ttttttcttg ccttaaagtc catttttatc tgatattaat atggtcacat 7740 
tcSSgt! c tt g t gg 9 a t a aatttttttt catttccttc j_tt 

C a a cSattcLa aattttatat aaaaatgcag tggggccaaa tgtagccaag 7980 

actgtcttga agLgaaaaa caaacagaaa gatttgttct agcagatatc -gacgtttt 8040 
ataaaactac agtagttaag acagtctgat aatatcacat aaaaagagag aaacctgtga 8100 
aaSgaatag actc?ccatg tatacatgga taaagttaac actactgagc "taatgaat 8160 
fttttttttt tttttttttt tttttttttt ttttttgaga cggagtcttg 8220 
?Ka?cacc caggctggag tgcagtggtg ctatctcggc tcaatgcaac ctctgcctcc 
tgggttcaac cgattctcca gcctcagcct cctgagtagc tgggaataca S^gcgcacc 8340 
accacgccca gctaattttt gtatttttag tagagatggg gtttcaccat ^tggttagg 8400 
atggtctcaa acttctgacc tcgtgattcg cccaccttgg cctcccaaag tgctgggatt 8460 
acaggcatga gccactgtgc ctggctgaat ggatggtctt ttctataagt S^acttgat 8520 
caaSgtata ttcacailtga aacaaacaaa cctgacctct atattatgcc atatacatat 8580 
tcaatgccag atgaactatg catctaaatg ttgaagtcaa aaaataaacc "^aaaa J" 
gaggaaggaa agaataaaaa taatcttttc ttgactttgg gaatccagaa agaatactta 8700 
LSgaSac aaaaagaacc aatcctacag gaaaagattg ataaattata "acattaaa 8760 
aagtfacttt caattatcaa aggtcacctt taagacggtg aaaagacaag atatttcaac 8820 
acatgaaact aacactagaa cctataaaga attgctaaat cagtaaggaa aaagacaata 8880 
tgaaggtgga ccaaagtttt gaatagatac ttcaaaaaca gtatgtacaa atgatcaata 894 
aatagatgaa gaactgcttt accgcattag cgtctgggca aatcaaaacc atggtgatat 9000 
"tactaLc ctccaacaga atggctaaga ttttaaaaga ctgacaatat ^gtattag 9060 
aaggatacag aactgtgtaa acacttgtat gccactggta ggagtacaaa "gtaactgc 9120 
ca??atggaa aaca?a?tta aacacatgca tatttcagga ttcagcaata ccacttgtag 9180 
aaatatattc aacaaaaatg tcggtacaag tgcaccaaga aacacatata aaatgtccat 9240 
cacaacatta gatacaatag cccccaaact ggaaaaattc cctttatctg tcaaaagcag 9i 
aatatgtaaa taaactgtga catttcccta aaagttattt ttatagaatg ^aatactata 9360 
tgtgaatgga aatgaatcaa atatagctag ctgcaataac atggataaat ^ttaagca 9420 
aaa?gag?aa gaaitatata ttgtatgatt tcatggatat aaagctacaa attaaaatat 9480 
agtc?tagac atcagaaaat tggttacttt cagaaaagag aaaggggata ctagttagaa 540 
aaggaatgtg ggggcttttc atagagatag agctgacatt actctatctc "ggttgatc a 
at?acatatg ?ga?ctctgt gatatttcat tgagttgtac atttgtgttt tgcagttttc 9660 
tgtataattg ttatatttta caattaaaaa cagtgtagca aaaattaaaa atccaaaaaa 9/20 
alttaaaag? actgtgatgt aagagaatag ggaaacaaag tctagatctt- ^gttcatgt 9780 
tctttccact gtattactgt ccttccagga aacaaagtga gattatatat "tgcataag 9840 
agcaacatgt tatattctta ggtacaaggc cacaaattta cttacaaaga aagctgaaag 9900 
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== ss :s= E£5 = SHE ss 
=i =1 Ess:: s=s =e s=» e 

g^caaa ag a^tSa? ca gggtg a?t gtattgacaa tcaag.tact 10320 

acactgacaa Saa ttattcagat tgcgtctgcc tgcatcctac ctacatgtgg 10380 

atgacatagg gtgatatcaa cacagcaata aagaaatatc tctggtcaat ag-gtgaca 10440 

taagtcttat gagagtaaca ggaagaccaa gaggtaaagg gaacagtcat Mtcatcagc 10500 

™ JESS JSSSS S= S 

~ s= s=s2 " SHE °o 

a?ggacagtt tgcacatgat atatttaaac atctatggca gtcaccaact ^agtaattaa 10800 

=S =3=5 =5S SSSS S== 

SS3S =SSS =22 K= ?T E 

agggc^gtat gtgtagtttt ccaacataat Jtctgtjgtc tgatatcaa £gttatgaa 11100 
gaaggcttgg ctcacattaa atgccaaaaa tcttgtttac ttgcccctgc cccug y 
aag??taaa? ttgacagtca aatttgttaa gtcctgtttc actttgtgtg ccttagtatt 11220 
ctetttattt qcttttttaa tctcttcttc ctttaatctg ctaattttat atttttcaat 112BU 
at^ttcttta atttttttta ttttattaaa gagattttgt atgatactct tttccaagtg 11340 
SwcStt? Jgctaacaag acctgtttca cattatgtag cagtggtgtg ccggtaaatg 11400 
ttgaactgct aactgtccaa gtagtagtcc taatttgtag tatttgctga tttc = gtggt 11460 
gtaaatattc ccaccatggc ctatttcaag ctactaacgt ^^gttatta ^tagatt 
taagcagaga tacacacaat tggctttcac aagtcattta cagtcagttc ^gcatattg lib 

3SS55 SSSS S25j~ =2 — S 
2252 ESSE « as; 

ssss n~ ssss ~ EH sss 

acatgataat cttttcctta gacattagct catattagtc tflattttttt ^tcaagacc 12000 
aattaaatgt taaaatattc ctcgatctct gtagttaaaa acaatggttt tatgttatat ^ « 
?cccalag?a ctttgtttta cttttactta tattgaaact tttgggcaca aaatacatgc 12120 

actaatgaat ggtcagataa atgaatgtca tttcatgttt gtttcaccat 2 
ggcaaagaac tgctttcttt cttttattgg ttaccacaac ctgtgaaata tccaggtccc iz 
?ggcccatat tctccttaac accctctgaa aaacctaaag actatataga -atttatat 12300 
aatggagttt tgaattatcc aaacaacgtc cacttcattt ggcatttgat ^aagatata 12360 
aacaaaaata aatccacaac caatttggct ctgccttgtt gaatataaga ^atgcaacat 12420 
cacaggccac atctacactg aaaagtatct tcaaataata "ttccccaa -agttttat 12480 
tctctttaga ttacccacac attctctttc agagtatgga gagccttcaa agtttaaaag lZSju 
aaaaccaSg aaaaacacta ttctgacata tcatacattg tccctgtatt cagttcctcc 12600 
^etttaet catgaatggc aactatttag gagcttgtaa gctttcccag attcacacca 12660 
attccccaat ggactaagct tcagccatac ataatctaaa ^tgaaaaa ^ggcaaaa 12720 
caacttccct attcggaatc caatgaaaac aaacccctga tgagcaactt 99^aac ^780 
atctcaagag ttcacctcag gggtggttgt caacacttac tagagtcaat tcaagagact 12840 
gtttcagLg ctttagagca aaacgtcatc tttaaaagat tatcaaccaa -caatcact 12900 
aagtttagcc actgtttgtg aaattcaagt caaatagaag «g<*gagca ^tcaacag J^o 
gagatagcag ttattaaaaa gaaactggag agagggaggg agaaagggag agagggttga 130Z 
agggagtgag gaagtgaaga ataacgggag ggaggcaggg agggaaagaa aagaaaaaaa 13080 
aaagaagaga Laaaaaaga aatcagaatc caaattttaa aaagagtgag ^^aaa ^140 
acatoctata tgctccaagt gtaaatgctg aacttgcagt actagaggat ttaccataat 13200 
J^aacagc? 2Sg.cc?. ?g.caatttg ttttgctttt "cctctaac -gcttagaa 60 
atcatcattt attcggtatt gacaggtgat cttctaatgg ccatgttctc aactcactac 13320 
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ccaaggcttc tactactaca tgtcctctcc tttctttgac »gct*~» tttttcjatj 380 
ttttlgtttt agattccata ggaatggcaa ctgcttaaag ^tttctcac ctcttggg ^ 
aatttctttc agaggaagta acccggggtg -actaattg J^ttgcata J £ 13560 
aatttggcct taaagcaact gtgacactgt "gccaatca ^caaatac 9 ^ 
aatcagattt tctgggaacc tcacagatgt "ctattatg «"ctaa 13680 
tattgacaca agtatcccta atgcctttcc «gcaactta ^gattct u740 
attcacttca atttcttgca aaccccaagc tggtgtttct aagtgcttc » 800 
tcaaaaatat tcatcatgca ctgattggac tgataaatct -gttctaaa ctttg 0 ^ 
aaaaagaaaa aaatggactt ctggtatgtc "caatatca ^tgccc 99 13920 
gtaccatgct caaattagtt ttaatccaat agtatactat "tgactgac c 9 
?ttctgaaaa gaatagttaa gagatgtttt gctaagtaga tcattttcat 5 
tttaaaaaga agaaaatgca tgttttgggt gcaacactca ^aactaaa attt 
atcaagtttt ttggtacccc tctatgtgtc tacacagatg -cagctaac M J mfi0 
gattttataa ttactttggg ttatgtaata «tattattc tgctg agaaatagca 14220 

aagcaaaatt ttgctgtatt gacatggcct 99« aaaa ^ JLt aaatacatct 14280 
ttcaaaaaac tggcaaaatg tttatgaatt ^aatcctct agttcaattg 14340 

gacaaagagc agaggccctc agaaaggccc ct cttgacct ttctaa ggg | 14400 
Lagttcagt gttgagaaac ^aaagcgggt tctgccaatg "tta^ttc 

acattttgtt atttgtaaaa ^^gaaatccc ^Jaatgag ttc 9 agacatcctt 14 520 
actgaataaa gggtttggag g^aactggg a "tgaaatc ^ J atatatgcac 14580 
ttgtattttt ttacctacag cttaccatat aaaactactg ^ aa taaaagaata 14640 

tt?ttaaaaa atggtgaagt -atgtaata ^tatat attacttttc ^ 
aaatttaaaa cttcagtgta gtcataatga tctc ^" a „ aactc tcc attctttaat 14760 
aggccttgga ttataaatta tattgtcaat g-agtgaga agaactctcc a ^ ^ 
gtgttttatg tattatattt tcatttcctt "tccaaatg tttgttcttc 14880 

ttgtattttt ctttaatttt tcacttttaa taatctttct ttttcttaa * 1494Q 

catatactga tagacctgac acaacaaaat "acctttca aa J a ^aa ttcccaagaa 15 000 
tcattgttac ccttaaagta tctgctagga attctatatt cttattt g 15Q60 
agtttaatgc aaaaaatata gaaaagcata cattatttaa ^^cccttc « 1512Q 

tattgaaaaa attttaggtt gtgcttatgc -ctgaagac caccaaccaa -JW^ ^ 
ctggtattta gggcatcata ataactaact caaatttacc a ^ aa 9 tactggaaat 15240 

agtaagttca atagtcaata tagccaaaaa taatcatttc agttagcact £ i53oo 
tttagcaatc taaacactca catggtcagg tttaatattg c ^ a ^ atc tcacact 15360 
tttcLtttc tcaagcctgg tctttctaaa "tatagaga -aggcacag ^ 
ttaaatcagg tgacatcatt gtcattcttt ctgcgttctg ^ctccaatt 15480 
tccttcttag gcccaaggct "gactatct "tgcaatat gcagt g^ fc 15540 

aaactctgac cagttggtga ttttcaaaca S^ctcca agg « ggt ggtttta 15600 

attcactctc ctttttctat ctttttggaa ^cattcata aa ^taaaag gg 39 
atatttaatt cagcattttg agattttttt "attattat "tttttgag acgg g 
gcctctgtcg cccaggctgg aatgcagtgg tgccatctcg S^cactgca 0 
ctcgggttca tgccattctc ctgactcagg ctccggagta ^gggacta «ggcgc 9 
ccaaScgcc ccgctaattt tttgtatttt tagtagagac aggg«tcac *gtgttag ^ 
aggatggtct tgatctcatg acctcgtgat -acccgcct cggcctccca «*> ^ 15960 
attacaggcg tgagacaccg cgcccggcca gcgagatact ttcac gg 15020 
aatatgtaat ctctcatatt gccatcaatt "tttttttt "tttttttt ttgajj. l6Q80 
gtctcgctct gtcgcccagg ctggagtgca 9tggcgggat ctcggctcat | m40 
ttaaagtcac taattgctct acaaaagcag tgtatttcat ^ccacg g & 162QQ 

ctaaaatggc cagagttctc ccagtcaaaa gg tca ^gaa ^ a ^ | cacagtt ga 16260 
cactttgctt tacagtaaac acagataaat taagaaaaac ^gtaactcc acac g g 
atctgt?ctg aaacataatc atttcttaaa gaaagagatc ataggggaga tcactcc ^ 
ctcattggaa atgttgggtt aagagcaaaa ? attatgagt atagagacat J ^ ^ 
gtgttcaaag aaagccagta aaatccctga tttccttcca c a« « aac tacagat 16500 
gc?tttgcaa tcaggtaaca tttctttctg ^Jaggtcaa ttatccatgg agctacag^ ^ 

SSSS SSES JSSS SE2=5 Si ~ f i., 
2S2S S=SS SSSSS SS3S ===== a — « — 
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=s= =£53 === EE 25H H™ IE 

ssss S2ss iil sds ==s s= 

5SSS 5S3S= ~* ™ SSS- 3SS SiS 

acttcaaccc gggtggcgga ggttgcagtg agccgagatc ^gccactgc acc g 
gggcgacaga gcgagactct atctcagaaa aaa = £££££ aaattaacaa 17280 
2552 SSSE 22£t.t ggaaacatta -jgtjg 173J. 
aaataatgat gacaatagta actatgtgtt ctatgtgcag -gaaaagg -attttgtt 174^ 
ttataaaata ctacaggcaa aggcatgcat tacagttaaa »*«*gatac g g y 

55= =522 SSS ~ =5= SSS 
2552 =253 I— 5ss 23=5 

gactttggat ggatttctca acatttttga gactcattct ckckc g _ * t tttta 17940 
tacctacctc ttagcataaa gaattcttaa atggtgacaa aaatagttta ccaatttcca i/« 

S sss sb= ssss sss3 =ss r~ 

2523 =525 2=222 S5SS S» KSK 

cttaSgta agagcaatgt taagctttct gagtatgcag ^tttttttt tagtttaaaa 1824 

5EK S5SS ?— ~ 1US 
2522 22= SS=2 S=5E = S ™. ? ? jj-j 

agtgalcact agaatctaac attgagcatg tattttgagt aagtcattac taagcatttt 18S4U 
c?g?gtgcta actcatccaa tacttaaaat aactttatgg *"aggtcct Jttattatct 18600 
et!t?tt«a gataagggac ccaaagccca agatcccaca g taagaagt atcacaacca ^ 

3535S Saa ££U£ t t = ta-tc- ,3780 

catttgctta ccatatgctt cctgtcgcta tcaatggcct "attataga ^tttcta 
tgccccaaat tgctatatat tacaaattta cattatctaa UUMttt ^cattatcta 1 
atgtaatgta aaatctatta cattagattt tataagcatt attttattat fl^*"^ 
atLatgcaa aatatgaata acatctatac gagttataaa atacaataat atgacaaata 19020 
tctgcttttt taccttccaa cttaaggaaa attaagttag «acactttt tcaaccccca 1 
tgtgcctttc tctgacagta gctatcctcc tcct g ggg agatcagga, cctjjttt ^ 

gctatagttt ttttgctgtc tagtaggcca "atatgtca ^ggtta ^cattcttc 

SSSSS S2SS ™gc SS ^ SJS 

gaat?gt?ga gt?ttaaaaa tctgctaaat aatgccagat tatttc«» 9560 
caagccccac cctcagaaac agtatatgta agaattccag "aagtcaca ^cttg 
catttggtat ggtttgccaa gtgggtggca aaaaaatggc atcttattgt 9ttttcatt 
agtgtalgag gggagttttc tatttctaat ttaacttaga jatttcatta caaa gtaat 19^ 
ttaatctaat tatttcttta cacagataga cttttcccca taatttcaca gtgc g y 
ttacattaat taatatttca aatatgaagc catcattgca "taggaagt aaaataagct 198 
tggtcataat gtattatctt tttagtacac -ctggattt Jttttgctaa tgctttaag ^ 
tttttttgag tatgttcatg aatggggtta atctgtactt ttccattcct ^ a "99 

5252 SS32E SSS SS5S SSK - 
SSSS S5S55 SSSS SSJK SSSS SSS.« 
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gt ttactcta ttacattatt ttgaagttcc acatagatgt aggtggacat tgtctg^aaa 20220 
tatttccttg atctaagttc tctttcatat tttccatctc ^tctgtcc 9 2034Q 
tatttttgaa tcagagctgt cttccagact "ccctcttc agacatctct aa g 
atcacatctt tagtgatatt ttcatttctg ^attgtatt -tttaactct * 2QA6Q 
ttttgttcta tttcgtgact tattggtcat tatgatactt ^ttaactc ^ 2052Q 
ttttatttct tcttttattt ctttcagcat aattatttta tattctg s tgectta 2 0580 

aaatcttttg gtttagtttg ctctctgttg tttctgctga "catgttca ^ 9 
attatcccct ttttaaaaac ttttattaat "atttaat tgtggagtac tttgg J ^ 
tattcattgt aactttatat gtgaaaaata tttgaagctt ggtgca gg 20760 
actacacccc aaaatttata tatggaaatt ctaacc cca ^tgtgatgtt tttgag g^ 2Q82o 
agcctttgat aattatgtag agtcttcatg aatgagatca ^acccttac » "J 8Q 
cLgagagag tcctctagct ctcttgttgc cttctaagga tccaaggaga agttgg ^ 
ctttaatcca gattaggtag agtcctcgta «"agattt Jacccttaa ^ 21Q0Q 

ccagagtcct ctagttctct tgttgccttc 'aagggtcca J^ctttac gg 9 
tattccagaa ggccctgacc agaacctgac -tgctggca ^atctc g ^ ^ 
taaccagaac tgtgagaaat aaatttctgt tgtttataag «atcag 21180 
gatacagcag cctgaactaa gacactgggg "gaatatgg tatctgtcat ^ 
ctcaagtgtg atattgtttg cttttgctgg atatctggga «e£cett «* il300 
tttaaattct tatatggcaa ^ctggttgt ^agtttgct gtttt g * 21360 
attataaata tggaccttaa aactttatta "J^tctca gg g 9 ccttccttct 2142 0 
tcctttcttt ctttctttct ttctttcttt ctttttttcc tctctctttc 21480 

ttctttctat ctttctttct tctttttcte tttctctett acg ttctt^ ^ 21540 

tctgaaactt tctttcggaa attcccttta "ggtggca | tggccatttg 21600 

ttttatttag gagtattttc "ttctccta "tattctct tccaaag g gg ^ 
tcattctttc tttattctgg tctccagtta ^ttccctcc «*tctt gg 21?20 
tgaccctctt ttgcaatatg cagtagatta "aatgttcc jactccgacc ga gg g ^ 
tltggtatag atgcccccag ggtagtcaac ««"cagga "tactctcc £ 2184Q 
ttttggaagt caaccacaaa tttaaaagga tgattttaat ^ttaattca g g 9 ^ 

atactttcac ataaaagtgt "aagaatat ? taatgtctc atattgcc^ ggQ& ^ 

ttctcattca acatttagaa aaaattatca tsgcatccga „tatttcaat agaacatttc 22020 
attgccaaaa ggtacggtaa ataaaaataa atgaaaacac fltgttt«at fc 22Q80 

attttttata tgctttgtga acttacagca aaaaatttta a ""taa 

tttcataatt catagatttt attttttaga ^9"ttgt a "tacagaa aaac g g 222qo 
ggaagtacag caagttccat atccagtctc tttctttcca ^attaacatt ^g 26Q 
^ggLcatt tgttatgatt gataagccag -ccgatgca "attattaa £™ ^ 
gttgaggttc acactttgtg ttgtacattc tgtgggtttt gacaaa g q 
catccaccat tatactatca gacagaatca atgactgccc tgaaaatttc ctg g 
cctattcatc ctccctctct gcccctcaac tcctggcaac ^gatctt g Q 

tagtctttag tttgaaaaga aaataaattc tcaggatgta "cactagaa ^ 
gcctataaaa tcatcagata atgagagcct ^aactaaat taggttgctt ^ ^ 

caataaaata atacattaat cccggtaatg "ttaaaata Jtccacttgg 2268Q 
cctagatttt cccttctggt ctagcacttg ^gttcacca tgaacaggat 9 9 9 2274Q 
cctcaatatc ttgaagcact ttaatgttga "ttaaccac "uetact. 22800 
agtcaaatta gtcactttac aattatcacg ttttaaaatt «tga tcaattccta 22 860 

aaaggattta aaaattagtt aaaaactgtt atcaagcatt ttagtttttc t fc ^ 

tggacctcat tatgatgccg ataagaatct ttcaccca 99 „ t „ taaac a ttcagaaaa 22980 
ccacactaaa ctaccttatt accgggatga caataaaaag aa ^ a t aaa ^ ^" caagatt 2304 0 
gaagtaacgc aaaattttga tccctaatgc "agaaatgt "tttccctg ^ \ 231Q0 
aatagcacat agtaattagt accattctag aaaa «^tg taaaaaacct J^W^ 2316Q 
gacacatttc tgttaatcat attattaaat a "ctagacc tt actaataa 23220 

cagggctaca gttataattt taaaagatat aa ^ aaa ^ aa ^ aacca aatcactgga 23280 
tttctagtaa ctgagaattc aattatctaa a 9^actact | ttcc tctggc 23340 

ttaaagaaag aaagagacag agcgatccaa ^ctggttta agttcactc 234Q0 
aatgaaaaaa agtcccataa aatgccaaat ttagatggga tagtaa g 23460 
gagtggaatg aagttaatct ttgatctcta tccaaaL.cc tetttetttt acc ggg 2352Q 
tttatttcca ttcacatgtt acccatgtga tctctgcagt 9 'caaggcccat 23580 

ctctaagtta tgcatgcaca aaacattcaa gtgatgtaag gaaagttcta c gg 
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gccctttctt caaatcaaaa taagcaattc agtatttttt tttaatttta ttatcctgaa 23640 

SSSS 555 2SS =S =2= S=S= 
SSSffi ESSE ESSE KS=S ss~ = 

ssbs ssss ss=s ssss ssss ~ 

ttaagtggaa aacgtgttcc tataccatgg taccttgtag gctcaagcaa tcactggaca 24060 
tagaaaSga acggggttct caacaaccac atagggcatc agtttcctaa ttgagtgcag 24120 
ag?tgaggga ggag??tgga tgcctcggag cagccacatg tacaggttca tattgggatg 24180 
clctga??aa aaa^cagcct tgacagacat ccctattacc tjtattgact --aagaat 4240 
ctatatactt tataggtgtt ggtttctgct aagaaatcat attgtttcag atattttttc 
tSSaggcg gcg^tgct g?gtcacctg ggctagagtg cagtggcgtg atctcagc.tc 24360 
actSSc? ccacctcccg ggttcaagca attctcctgc ctcagcctcc ^gtagctg 24420 
gacLcaggc gtgcaccacc acacccagct aatttttgta tttttagtag agacgcggtt 24480 
?caccatatt agttggccag gatagtctcg atctcttgac ctcgtgatcc accagccttt 24540 
gc^cccSa g?gc?ggaa? Lcaggcgta agctaccatg cccagccgtg tcagatactt 24600 
TttaLagag atJtggJaac ttaagctttt attttaggaa atattttaga W £660 
aatcaaacac cacatctact actaaagaat cctacatgta gcctggttgt "taaaaatt 24/2 
gtctatcagc attaaattat aagcatgaga aggattctac attgtaacaa atcatttctt 24780 
? t ga t gac?a agtggagctg a^ggtaat taccatgacc t gaaaccac tgagaaagag 24840 

KJSSS taaaa^aga attLataag ctatcaatat ggtaatggtt 24960 
^aaattaK SStt tgatttcctg atactttata ggggttggtt tetgetw 2502 
aatcatattg tgtcagtatt ttctctagtt tagaagttgt ttgaaatgaa aagttgctct 25080 
aaaaaggctc aaagattaag ccttatatac gtatttaata accaagtcag atgacacaaa 25140 

^ttcaaggtg acatgtctca aatgcttctc tctaaeattt -aaatagtt 25200 
cccagagaat agtggtagtg aaaggaaaca accttaacta gctttatttt «"ttcatt 25260 
aaaaaalact aLttaaaaa accaaaatta ttgcattctc ^tgtaagaa ^ttggaaga 25320 
tgatagaaaa taataaataa atagtataat aataaacagg ctctatgttg ^atatca 2538 
tataaagtgt tatcttttat ttgataaata aataaaataa atgatcatca ^aataatt 2544 
ataaataaL ataaatacat agttccatcg accagaaata 9-aattcta -"tgtgta 25500 
tttcatoctt cttgttgtat tttctaaata aaacaaaatc attctggttt tttaaaaata 2«ou 

taSaatag tggatacatt tttcatgttc tctacaatat -tttaaaa 2562 
gtacccatgc accaagcaat tctgttttta gatatttaag tgtgctttag ^ttttagtt 2568 
Latatacaa gatagcaaat aatagcctag tgtataatca aagtgaccaa Jgtatgttag 25740 
totttatctt attctagtgt tattatgtat tattagggtt ggaagaagcc ttgctctttt 25800 
tattgctaac ttat=tgt?t caccagagca tgggctagaa cctaaagcac ataaagccaa 25860 
aaggagaaca aagtacagtc agaactgtat aaactttttt cttttagaac ^c^gtatat 25920 
tSgcLtgc ctattttgaa taacctaatg ttttgataga agctcagaga -tgagagat 25980 
tctcccacaa aatctgtttc tattacaaaa ttgcaaatgg aattggaagt ctctatggag 2bU4 

ssss ssx esss =£ sss s« s 
ssss =s= s=s= sss= IE is 

3SSS =S =22= ssss ~ S 

ccattcagca gcagaggcac tggcatcaag ataagcagga gtgaaagctt ttgaaatact 2b4b 
cacScacc LtLStga tgatttgtat taatttgtaa ctcttctatg ^taaaaagt 26520 
ctca^tacca atttactcat ttattaacat gtcaattaca "tgggcctg -atgtttat 26580 
gaagacttca ccacacattt aatatagtag ggaccaaagg agtcacacat tgttgcccta 26 
?tt?catttg aaattaaatt tttctcatcc attggactac cttctgtagt tatatccaaa 267 
aagtattact gaagaatgca catccaggga agtctaatta taaaaactgt agccattttc 26/b 
c«cctctct LaLccetg gtcattaagt taccatgtta "ctttagga -atgcagtc .26820 
aggctcaagt agagagagaa attcgggtag catgtggcag tctcatgtat t^aggctc 2688 
t?Lgcagga cttcaaagca gaatctgatt gttgcagatg g^ggaatgc "tccacaga 2694 
aatacctttt taagactcat ggtgctgtaa ttcatatggt aggcacttgt gattcattcc 



31 



WO 00/71703 



PCT/IB00/01252 



tgatgatgtt gggatcattt aactcacaga accattgtcg ctaccataaa fltcctttcat 27060 
Sgtagccaa aaaggtttat ttcatgcaaa tgaaaaattt tcattaaagt atcaccttaa 27120 
taacgggtaa agatatatat tatctggtta tgtttaaaat gtaaatttat 9««t.ttc 27180 
tgaaga?tca tttcatgtta agattttact tatttgatgt cccaggactc "tccaagtt 27240 
cactgaatcc ggaaatcaat tttataagaa atatggagat tattaccatt aaatctttca 27300 
attggcttat tccaagcagc cctataaata ctgcatatgt tttaaagaaa flcatttteu 27360 
tcacagtaaa aatcctttta ctcttctagt cagtgatgct ccaggaggta agtttatat. 7420 
ctcagcacct tttgaaagca aatgaataaa ttgtatccta aaaaaagtct gaaacaacag 27480 
aatacttcaa tgcLttatt ttttgtaaga caaaattgat cctcagaaat tcctgagaaa 27540 
ataaatggca agaatgattg actggaactt tagttatcca tcaatccatc catccatcca 27600 
?tcacc«tc cctccatcca tctacgatcc aactacaaat caactattat "acaaaata 27660 
cctactctgt gccacagttt tatacataat tctgatactt ctattagata tgagttatta 27720 
taaactctat ttgaacctca gttatattac ctataaataa aattaaatac tacttattct 27780 
acatcacagg tttgaaatga atatttaatc attaaaggcc aactgcaaaa tggatacaca 27840 
TtltlTclll cagagtctgg catatggcag atgctcagta tttatacatt "tttggaga 27900 
tgaagtctca ctctgtcatc caggctggag tgtagtggca tcatcatagc tcacttaacc 27960 
tLaattaca gggcccaaac aatcctccca cctcagtcta ctgactagct tggattacat 28020 
cccactacca caccctacta atttttcaat tttttttata aggacagggt cttactatgt 28080 
Jgcccaggct ggtctagaac tcctggcctg aagcaatcct cctgcctcgg cctcccagag 28140 
SHSStt aLggtgtga gccaccatgc ttggccagta tttatacttt taatgaaagc 282 00 
ttttcattta acaattacag atctagatat aattgcaagt ttacatactc ^attctatc 28260 
gttttaagaa gtggatgagg aaactaaggc ccatagtgat accagagagc aattttttga 28320 
ggaaaagLa agaagagcaa gtaaaacatg aaaaatgtta tgctcttatg atatatctgc 28380 
tatagaatat ctagtatcct ttttgaacaa tgtttttaaa aaagacattg tggccaatat 28440 
aagtagaaaa tcatgttcaa agatgggggt gagggtgagg agtgagagat gtgtggggaa 28500 
gaagttcaag tccaaataaa tataacacac caaatgaaaa aggctcaagt ctttctggcc 28560 
acaaactct? gcttacatag gtgtatggaa aaaaaaagat gtatttaact aaaaaaattt 28620 
aacttataca aaatttcatt gatttagttt tacacagggt aaaactaaaa ^ccatgtat 28680 
tcaagaggac tcaaaaaata attgtggtag atccattcaa ttaagagata ^tactaaga 28740 
agctLStg tgaccaagga actgtgctgg caatgaaggc atagttatga ^caagcaaa 28800 
ggtgttcat? acccttatat ggtgtataaa ctaatgttag tgagacctaa tataaccagg 28860 
cacLtgcta agtgctgaaa tgcattatct catttattca ccacacaact tcccaagtta 28920 
taagaacatt aacttgccca agcaacaaag gtcaatcaat gacaaagttg ^^aagagg 28980 
ttgggtcagt tgactttagt gcctgtcatc caagccactc ttctgtggct aaatccaagt 29040 
aataltgaag tgcaaattta atgcattagt actacaatca cagtgccagt tgtgcctgaa 29100 
aaataatcc? caaacgttaa tgactgtaac ccattcttct tactcaagct acaacttaca 29160 
gtagttaaaa ctgatccact tcgatttttt tgctattttt tcagtttgaa aaggaaatat 29220 
atcacccctt caaaaaacta attccttttc aaactaaccc ttgcatctaa S<*tgcattt 29280 
taactttgag cacagcatta attcatggca gtactcccaa aattcaactc aggttatgat 29340 
ggccatggca acac?tataa ttgaccattg ccaaaaagct tatgcactga "tgccataa 29400 
SatccSac ggtttctgaa tgcctagttg ctttttataa actgatattt tcaactagca 29460 
tagtacctga cacacaataa gttatctggt ctttaaaaaa acaaacaaac aacaacgaaa 29520 
atattactat tgaatctcaa tgtgtatatt cttcacaaac agatgatcat tcatctttaa 29580 
agtgctagat aagtatcagc taaattacac agatttgtta aatggtagaa aaacaaaa 29640 
g?tgcct?ct aaggaaaatg gggacatgtc tcattgccaa aaacattcct tggaattgca 700 
tttcccaaat gaccagggtt tttaatttca agaccaaaat acctgatttt aaaagataag 29760 
tatctaccct ctgggcaaaa ctgatgactt cttatttttc ctgccataag tcgaggttca 29820 
ggaaccctcc gaattgtaag ttacaagcaa ccatttaatt tagattaaat tagacagcaa 29880 
ttgtatgtta actaaatatg aaatgcctct aaatgtgttt gttaaagatt aagaattcca 29940 
tagtatltaa gcttctatta tacatttgtt attgatgatt tttaaaataa atcaccattt 30000 
aatagaaata cttaaagaat atttgcaaaa gaaaggataa catttagcaa aattcataag 30060 
catcLataa gcccaatagg atagttagga tagttttttt tttttecttc etttttttta 30120 
aaacaggcaa ttctccaaca tcagggcaga aaatccgcag tacaaacatg S^aagatcc 30180 
tacaccattt ttacaaatgc catgattcaa cctgtcaata tggataaaat aaaggcttct 30240 
tttcaaatac ttatcacagt ggttttgttc tgttttaagt ctattcccac ctgccattaa 30300 
aaaaatcatt aaaagaaaat aaagactgcc tccaatttcc atgaaagatt Jccatataac 30360 
tatcattctt tggggaataa cattacatat tccatagcgt attggatcat tgtttttatc 30420 
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ttfle.tg.tt ttcctacctt tccaagttgg «tgW Kcccaata Hill 

tttattatgc cagaggtctt tcatcttaag ccatggtc a cttgtgagtg aagc^ 
tccaacttat ataaaatgct ataaaacctt cau^a yy * aaaaqatgac 30660 

aggcggtgac attttaggtc aaacacttca agacact aa ggtatctgaa agaag^ ^ 
aagattgtgg aattgaatga tgagagagtg ajg«« 9 a octaaatat gtaccagaat 30780 
agatcaaaga taaagaggag ttgccaggac "tggggaat WfcSSSa ?catggacaV 30840 
aaataaaaaa gcactatgct agccattcta ^atcgttca ^actgagagg JcatW ^ 
ctttcaacaa gggtctataa tgagattagg «actacttt ^aaccaaa 9«J J 3()960 
gatgcattag actgggagtc -gctggaat ac-^ggga tac ? cagctg ttyr^ 
tgctctaacc ttagagtgtg agtttagatt ttccaaaa » tqqgaccatc 31080 

gatattaacg gatagatgta taagataaaa -agtagcac tttattaaag tggg ^ 
agcatttcac ttatcccaat cacaagtatt atagcttcag aa « attaaaggaa 31200 

t?caaaatta cctaattaat aataggtgac aaaagaaatt "tagtgact attaaagg 3i26q 

S=E2 SSSK p ™ £» 

ssssi ssss sees sss ssss - ? -« »«« 

S2SS 5232 SSSSS =3= 1 Ss KS 

gctttgtttc tctaagggtc aaatataagt ^agactaa ^atttc ttaaag gg 
gtttaacctt tggttaatca gaatctcctg SfBtttgtt aaaatgcaga tttgtg g ^ q 
tcatcccaga ccaagtttga atccaaatct ctgcatttaa agtaagttcc tcucgm 
tttgagttft tccactgagg tccttetjcc tgcattgagg ^aaggtc atctgactac ^ 
aaaatcttga aggcttcctt ctagctgtgt tatttgagtt ^atcccc mo 
tatttttttg ggaaaaagaa attagactat cattacatta taaataatag 9«ta ^ 
atagaaaaca tatagaattt aaaaatagga taatttagca cagtgtcttg * 32040 

aatttataat aattaatgtt ttttaattat tattattata ^"ajgttg ^9 32iqo 
gtgcacaacg tgcaggtttg ttacatatat atacatgtgc ^tgttggtg ^ctg ^ 
attaactcgt catttagcat taggtatatc ^ctaatgct atccttcccc « 
ccccacaaca ggccccagtg tgtgatgttc cccttcctgt ^ccatgtgt t J ^ Q 

cagttccaac ctatgagtga gaatatgcgg tgtttggttt "tgtccttg cgag g a 
ctgagaatga tggtttccag cttcatccat ^ccctacaa aggacatgaa ctcatc 
gttatggctg catagtattc catagtgcat atgtgccaca "ttcttaat = 9 ^ 6Q 
attgttggac atttgggttg gttccaagtc "tgctattg tgaatagtgc 9 3252Q 
atacgtgtac atgtgtcttt atagcagcat gatttatagt ccc "999 t tacC acact 32580 
aatgggatgg ctgggtcaaa tggtatttct agttctagat -ctaaggaa ttgccacact « 
gacttccaca atgattgaac tagttaacag tcccaccaac agtgtaaaag tgttcc 
Jctccacatc ctctccagca cctgttgttt cctgactttt taatgattgc "ttctaact w 
ggtgtgagac ggtatctcat tgcggttttg fttgcattt ctctgatggc -gtgatgat 32 
gagcattttt tcatgtgtgt tttggctgca taaatgtctt ^tttgagaa gtgt g ^ 
atatccttca cccacttttt gatggggttg "tttttctt ^aaatttgt tgag g 
gtagattctg gatattagcc ctttgtcaga taagcaggtt gcaaaaattt t«ccca 
?gSggttg? ctgttcactc tgatggtggt ttcgtttgct gtgcagaagc tctttagtct 3300 
aattagatcc catttgtcaa ttttggcttt tgttgccatt 9«=tttggtgt "tagacatg 3 
aagtcJttgc ccatgcctat gtcctgaatg gtattgcc : a gg tttcttc tacggttt^ ^ 
atggttttag gtctaacatg taagtcttta atccatctug d * rcaac accat 33240 

gtaaggaagg gatccagttt cagctttcta -tatggcta ? ccagttttc -agcacc 333qo 
ttattaaata gggaatcctt tccccattgc ttgtttttgt «9J"cg « 3 336 o 

tagttgtaga tatgcggcat tatttctgaa tcctcaataa aatactggca aaccg 
agcaacacat caaaaagctt atccaccatg atcaagtggg cttcatccct J^uc 
g^tggttcaa catacgaaaa tcaataaatg taatccagca tataaacaga accaaagaca 3 
aaaa?cacat gattatctca atagatgcag aaaaggcctt tgacaaaatt "acaacgct 3 
tcatgctaaa aacgctcaat aaattaggta ttgatgggac atatctcaaa ataataagag 3 

'=1 ssss ssss ™ - S u 

2SSS SSSJ »™ »»? 



33 



WO 00/71703 



PCT/IB00/01252 



ttgtctcagc ccaaaatctc cttaagctga taagcaactt cagcaaagtc tcaggataca 33900 
aaatcaatgt gtaaaaatca caagcattct tatacaccaa caacagacag agagccaaat 33 960 
catgagtgaa ctcccattca caattgcttc aaagagaata aaacacctag gaatccaact 34020 
tacaagggat gtgaaggacc tcttcaagga gaactacaaa ccacttttca aggaaataaa 34080 
agaggataca aacaaatgga agaacattcc atgctaatgg gcaggaagaa tcaatcttgt 34140 
gaaaatggcc atactgccca aggtaattta tagattcaat gccatcccca tcaagctacc 34200 
aatgactttc ttcacagaat tggaaaaaac cacgttaaag ttcatatgga accaaaaaag 34260 
agcccgcatt gccaagtcaa tcctaagcca aaagaacaaa gctggaggca tcatgctacc 34320 
tgacttcaaa ctatactaca aggctacagt aactaaaaca gcatggtact ggtaccaaaa 34380 
cagagatata gacccatgga acagaagaga gcctttgaca acttttatta ctttttagta 34440 
gtcaacaact taagcatacc aaaacaaaaa taaaagacag tcagattttg atttgcttat 34500 
caacaagata aataatagta tacattgtta ttccaggtct aggacttcca tgaaattgta 34560 
taggaggtgg aatttcatcc tggtcttttg cttctcccct gcctcccacc tccctttcaa 34620 
gtgctctttt cttcttccct ttaatccctg tgaaatcttc tttgaaacaa tgaatttaca 34680 
tcaatgggtt gtttttatca ggtggctgta gatttgggag acacatccca acatttaaat 34740 
actaatactt gcaaaactca tagaaaagtg cctaacattg taagacttat gtaactgctt 34800 
gttaattcta gaatgataca acattttttc ttctctagga agattgctta agtggacttg 34860 
tgtcctggct ctcacaaaat atagtcctaa aggaaactat ttactcacat ttaacaccaa 34920 
actggttacc atcatattgg ttagctttat gatgaagtat aaacagttac atgccaacat 34980 
gaagaaaacc ttccaaaaat agtaaataaa tagtttaggt atcacgataa ggggcaactc 3 5040 
cttggaaatg ataatttgca aaatgataca taagcgccct tctgactttg tgtttctgac 35100 
aattataaat tttccttgaa gtgcattggc tattctttat aattaggcct ttacattaat 3 5160 
tgtggcttat tactgattaa ctcaagtatt tattgcaaaa agttttctat gttgtaatta 35220 
cctctttatt accaacgact taaaagggca aagacttgat ttgcacaggg gatctgaaac 3 5280 
atgtaatatt actaaacaaa agcaacttgg gctctattga accaaccaga gaactaaata 3 5340 
tgagaggccg tgattctcaa cacaaaacaa ttgttcaggc ccctaggatt aaaactaagt 35400 
ttttaaacag gagaactctc attaattcca ccgtaatcat ttaactacaa ggaaaagcag 35460 
gttctttgga tacttcatca tttcagctag ttgattcaat agaataattt catgttttgt 35520 
ttctggtgaa aacaatggag gtggcacaat ttgtagagct atgcggtcaa actgtgttat 35580 
gaatgcatta cccaagagta tattaatctt ttagtggagg agagacagac aataagtgtg 3 5640 
aaaaggtagt aagactgtgg ttattttggt ggcttaactt aggagoaact tttaatgatc 35700 
acctgaaaaa agtctaaaat tcttatgtct attcttaacc tgagtaataa aagctataaa 35760 
aatcatatat taagtgtgct atataaaata tttctagaat aatactctgt tattaacagt 35820 
tttatctctc ttgctttatg aaacactctt ctcacctggc ctagtgccat cacattcttg 35880 
gatttccccc tttcccctcc atccccccca tgtcaagctg ccagctcctc tacctccttc 35940 
cacctgagaa acatgggtac tcctcagaga ctggcctcag cactccattc tccctctgca 36000 
aacatggttc atcagtgaat gttttcattg tcacagttat acccattatc actgaaccaa 36060 
agactgaaat ctccttttct tcctgttcgc cttttctagc ccttatctcc aatcagaaat 3 6120 
ggccagaaat gcatttcttt gcacatcgac ttgattttaa ttgaatgtgt ttaaatatta 36180 
tccattatcc gtcatcctcg gtttctcctc ctgatgtcac tactttggcc aataggtaat 3 6240 
caagattgtg aaaccttaat gtctgtcaac gctaatgaca cactatctca aactacccaa 3 6300 
tgacaaatga gcttaaactg ctcagtttgg taatcagggc cccaatatgc cgttattgtc 36360 
aaaatgactg cactgaatag gctttccatt gcatgtatta gataagagca tagatttggg 36420 
ggcctgaatt tcatctctct cacggtcatc agtgtcatct cagacatatt tttaatttcc 3 6480 
ctgagtctcc ctttcttctt caataaatcg gggatagtaa cacccaaagt taaggtgaat 3 6540 
acatgaaaaa aatgtactta tttactttgt ccaatgaaag gacacagtaa aagcagcaaa 36600 
tggttgctgg agaacaaatg tgatctcttc actcgtgtcc ttctttccat ctgcttttcc 3 6660 
tcctcctctc atctatgtct aacttaccac tcaagaggaa ctctgctgcc cccaccacaa 3 6720 
cgttcagaca agtggctctg atcactagac attttgcttg cagaatttgc tcaatcagat 3 6780 
actgtctttt ttcatatata cgtgtctttt ctattttcaa tttatttgtg agattttgaa 3 6840 
agagtagttc aacatcctaa ttcttggcac atcaaccaat aaataaacac agtagtattt 36900 
actgaaaaaa aaatcccagt tttttttcaa attcatatcc agaggtccag agggatgctt 3 6960 
caattgtgca gtgcccatgc ttgatcctga gttctccctc atgactgact gcaaaaacca 37020 
tgacagtgtc tgagcggaga gatcagtgct tggaccttct ccttgctctt tcctaagtaa 37080 
cataagatga tttcatattt gcgagctttg aaagcatttc agctcatgtt tactattttc 37140 
tgtctaccac aaatattcac agaacttcta agagcatatt gaaactgaag tgtatcatct 37200 
ctgattgggc acaatatact ctcagaatgt attctaacat caataaaatg tggactcttc 37260 
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==„ ^frtfaaot tccggaaata aacattctgg gatgctctgc 37320 
cccagcaata ctcaggaaag "tcttaggt gaaaagaaag aacccaagcc 37380 

aggccagatg tgcagactgt tgagatggca ttgtggg g J ttgcgaagac 37440 

cattaaactt aggatattcc cagagtggct "acttctct «J£ ttgtttgtga 37500 

atggccagca agtcctttac tcetgtttte ^gta^a -ctttttgg g ^ ^ 
atatcgatta aataaggaag gcagaggtgt ctgggagu as * tcaatagctt 37620 
aatgctgcac ttaaatccaa agcatttgtg tgcccgtttc ^f^gtg 376S0 

ctatatctat ctcattagcc acataataga attcatcaac a ^ ctctctgaag 37740 

cctgtttctc tctgaagccc agtagcttct acctgaagtt tcaatagttt t 9 9 
cccaatagct tctatctcta tctcattagc -cataacag -ttcatcaa -c 37^ 

. cactttacta actgtattat tttgagcaaa acactttgcc jccctgagac 3 9 
cactttctca tttgtaaaac taagaaatta ttgcagatga tatcaaagtc ccctcgc. 
tatgattcta catcagtcaa agattcatct ctaccaccac atcacagagc tc gtgggtc 7980 
aaactctaat tactctcttc aatgctccaa gaaatggctg ccaaatttct OTCtagej 
tgacatttca tattcacgct agtacacttt caaacacaaa "atccctga ^ct^cttt 3 
gttctttgga gatgtctgct tccgtcatcc -agaaaatg -agaacagc J-^JJ 38220 
tgtttgggta tggcctaacg ^Jaaggttc ^tgtctttt £J aaggctgatg 38280 

ccagcggggg gtgagaggag ggtctgtttt aaagtacaga a 9 gggaactctg 38340 

cgaagcctta acatctactc tcgtttcctg aaattccctc ^agtctac ggg » 
cactctaagg gcccagtccc ataattggta aatgagaaaa "tccaaagg -cacaattt 
taaagttaac aaaaaaacca taaatagaga aaaagtgatt "gttgttgt ^ 9 ^ 3852q 
gttagggaaa aaattggagt taaaatggca tatttatttc gttttaattt c ggg « 
agacaccagc tctgaagccc tgattcagaa cacatgcggg 9j=9Ctttga ^tccgact 385 
g?tttttttt tttttaacaa tggcagaaag atataaagaa attaagctgc aacataatca 
?aaaacaaaa cttctggact cctgatttgc aaactgtcat tcttteattt " 9 
tcattttcaa agcttcattg tggcacataa "ttttgtaa Jtttttcctt ta g ^ 
cttagctatt cttttcctct ccaaagtgag 9= attc tact "tatttcat. 

aaaaaaatag tttgttgcgg ttttctgaaa acaagaaagg a cagg ^ ^^XLgt 38940 
tatagtaaat ggaatctttt tgataaaagc "tagcaata ^ c ctta g & 
aaccagttct cttggcataa agacaaaaat gaccttaaa "ttcagg 39060 
aatgtctact tggttttcat gctctactta taaaatatcc ctacag y 39120 
cttLtaaaa actgtgcatt tcaaatatgg cctgacagat ^acatttg aaaacacaca 39 
tcccctacac atacagacac atgcacaaat gcgtacaaat tgatttattg "gtcagtc 
gtggtcatat atctttattt gaacaagata cacaagattt tgtaatccaa ccatccc 
Laatcttaa gcccacaaac aagctacaag tttcttagtc cccaaaa ca tgtttctcat 3 
tctgcttttt tcctataatc tcttcttggt tgtattatgt aaagtattcc ^atttata 39J 
ctctttccaa atactgctat accaattcta tagtgtaact tctattccag ^tttc 3942^ 
tgctatatct ttaacggtca aaatttcaaa ^atatgttt ^ctcccagc gta g ^ q 
ttaatacact tacagtgact actagtcatc "ttacatca .^"ccaact 

aagttaagtg ggaaattgaa atgactatcc catcaatggt Otgctu^gc "jet^ ^ 
tgacttgcaa gaactgacag ctaaatcttc agaaatttgt ^gcctggtt 3g720 
tataaatgtt aaattatata aacttacaac "aaaaatta tattagaaac aaa 99 3glBQ 
tgtaccccaa attcattatt tctgaattat tttactatat "gctattat 
ggggttactt atgtctattg tacagataga gttgaaatac tggactatgg ^"gctgttg 
SStcttgt ctcagctgtg ctagttactt -acattgaa -cctgaaac 9-tgaatag ^ 
ccgggtggaa tgccttcgtc tgtctgggc ? ctgtaacaa -taccataa -tggg^^ ^ 
ttacaaacaa caaagacgta tttctcatat ttctggaggg cgyy « tctqqtgcat 40080 
agaagaaaat cagattgata ggagattcag tactgggtga aggcccactt Jctggng 
agacagcacc ttgtcaccac gtcctcacat ggtgtgagag ^aagacagc tctcgatggc 401 
ctcttaattg agggcactaa tcccatttat ttagggctct sccaccctca f « 40260 
agctctcaaa agccctacct cctaacatta taacattggt J^aaggttt -catatca 4 
attttgagag gacacaaaca ttcagaccat agtagtgtgg ata ""cct egg 9 
tttttgtttt tgttttttaa gagctacttt ttaaatattt acctgeaaat tactaattgt 403 
cttctgtacc agaattattg aaagagctaa tttacaattt a caatgagta ct£tattga 4044 
atcgtggatg cttcatcctt aacttccaac tgttttttaa tccattcact J^agtcaat 4 
atattaLtt tttaaattct tatcttctag ggttttaact tctcttctgc ctagaatgaa 4 
actgeatttt cacatctact gaaccacctc tcaaagcttt aa ^ aaaa ^ 40680 
gtgatgtcaa tattaattag gaaggctget ataagegtec tcttattttc tggcacaggg 
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tcaggcacat ggagtccaaa ggaaacagaa agaaaattac flcat.tt.tt tfltttaaagg 40740 
tgggtggaac aaattgtgta ttgctatgtc attaccttag aattttggac tgtaaatgtc 4U 
taaaagggag gtaccacgta tgtcaagtag cctgattcct taagtattaa ataatcatca 40860 
gaSgaS? ^aaacatcct cccattctat tttgacaaca gcctacatct ataaatgaaa 40920 
aaca?ttgtg catcaagtag tttaaattct attattctga cttgagtgac tgtcttgaat 40980 
acaaacaga? tttagaLtg gcgaattaag atatttttat ccagaaggga tgtggaagat 4 040 
atttggataa gaactggaga aagttcaacc gtggaaatta gccacgtgtt gaaaagtttg 41100 
catSttat atatacttat acagcctttg ttctagtact caaaaatgct agagtcctct 41160 
cSacacaaa agagaaatag aaagttttta agcagagaaa atatccattt fltatgtgcta 41220 
caactaaata gcaacgtttt cactgaaaac tctttagttt tctaatagtt aagatcagta 41280 
ttatttacag tgcagtgaat tactaaacac attatttaag ctctagcaga acatacattt 41340 
caaggSca? gagcatattc ttggtgaaat tataatacct acctctcaaa -ttctgtaa 41400 
g?t?Lcaca aatctgtctt acccaaactt ctgagtaata ggggattact ctaatttttt 41460 
gttagaatcc ttgcgattta tgcaatttac agttgtctca tttttgtttt "aaaattaa 41520 
Ltc?gacca atatttctta atgtccatac tattgagatt tcagagcaga cgatgctttg 41580 
atatagagaa ccgtccagtg cactgtagaa tgttcagcaa tatccttggg cactacccac 41640 
tggatgctag tgggaccttc aagttgtggc aaccacaatg tctctagata ctgccaaata 41700 
atccccagga aagcaaaatc acctccattt gagagcaact aaattaggct aattttcaga 41760 
gaaagtggL atLaatgca taacatattt tcaaatgttt cttatttatt ^aagaaa 41820 
acaaatSaa tattaatact tatacccact tattggatac "ttatagtt "ctacagtt 4188 
ttaaaatatt atctcatttt attctgataa aaacttaggg gtaaaggttt "atgttcat 41940 
tttcacagct gagaaaagtg aacataagag aggaaataac tccctaaagc tcgctcatct 42000 
atagSgg Lattacata ttgataataa gatgaattga gcaagagtat ttaacaattg 42060 
taaataccca acactggagc acccagatac gtaaagcaaa tattattcta tgtaaagaga 42120 
gagagatatc ccaatatgaa aatagttagg gacttcaata ccccactctt agcattgaac 42180 
ggatLtcta gatagaaaat ccacacagaa actttggatt taatctacac tagacctagc 42240 
agacgtttaa agaaLtttt atctgacaac tgcagaatac acattcttct ^ttagtaca 42300 
tggaacattc tctggaatag atcatatagt aggctacaaa acaagcctca aaagattttt 42360 
aalaa?tgaa atcSatcag atatcttttc tgaccacaat ggaataaaat tagaaatcaa 4242 
taacaagagg aattttggaa actgtacaaa tacatggata ttaaacaaca tgctcctgaa 42480 
taaccaatgg gtcaatgaag aatttaaaaa ggaaatttaa aaaattcttg flaacaaatga 42540 
aaatagaaaa Laactcacc aaaacccatg ggatacagca aaaacagtac taagagggca 42600 
g"ta?agca ataaacaata gatttcaaat aaacaaccta acaatgcatc taaaaaaaaa 426 0 
ctagaatagc aagaaaaacc aaaccccaaa ttagtaaagg taaagaaata atgtttcaga 42720 
gaagaaatga acaaaataga gaccaaaaaa tacaaaagat gaacaaaatg aaaagttttt 42780 
aaaaataaaa gataaacaaa attgacaatt agctagacta agaaaaggag acgagatcca 42840 
aataaacaaa atcagaaatg aagaagacat tacaactgac accgactata "actacatg 42900 
acaagacatt acaactgaca ccaactatac aactatacaa caacaagaca "acaactga 42960 
caccaactgt acaactatgc aacaactata aaacggacac aagtataaac ^acaaatta 43020 
gaaaacctag aggaaataga tacatttctg gatacataca acctaccatg attaaaccag 43080 
Laaaaaaaa aaaagcctga acagaccaat aacaaataac aagatagaat cagtaataaa 43140 
aagtctccca acaaagagaa accaagaact ggaggtcttc aaagctgaat tctaacaaat 43200 
ac?ggaagaa taaataacac caagtcttct caaactattc caagatatta aaggggagaa 43260 
aat??ttLa aactcattct atgaggccaa tattaccctg ataataaaac caaataagga 43320 
caaaacaaaa taagaaaact ataggctcat acccccaatg aatatagatg <=aaaaaaatc 43380 
ctcaacaaag tactagcaaa atgaatacaa aagcatatta aaaagattat acaccatgat 43440 
caagtgatca tggatgcaag gatggttcaa cttagacaaa acaataatca aggtacatca 43500 
cgtcaLaga a?Laagatg aaagccatac gatcatcaca atagacacag -agagcatt 4 5 0 
tgaacccgca gccaactgtg atgaatacta tactgaatgc tgaaagcttt "ctgtaaga 43 620 
aJtggaatga tacaaggatg ctaactttca ccattcttat tcaacctagt actagaagtc 43680 
cgag?cagag caattaggca agagaaaaac ataaaaggca ttcacatggg aaaggagaaa 43740 
g?caaac?« ctgcttgcag ataatataat cacatataaa gacctaaaga atccatcaaa 43800 
gaattccttg aa'tgacaaa ttcagtaaag ttacaagata caaaatcaac ^acaaaaaa 43860 
"cagtaatct ttctgtatac caatagtgag ctacctgaaa aagaaatcaa flaaagcaatc 43920 
caatgggcaa tagcttcaaa aatatatgag aaaatattta accaaggagg tcaaagattt 43980 
ctatga?gaa aactgtaaaa cactgatgaa ataaattgaa gaagacacag aaagtaaaaa 44040 
acatcccatg tttatgaatt ggatgaatta atattgttaa aatagccttg ttacccaaag 44100 
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caatctacag attaaatgca atccctatca agttaatgta -gatgtaaa ? agagagatt 441 
gatcccaata caacaatagt tggggacttc aacaccccac tctctcagca "ggacagat 44220 
catctaggta gaaatatcat tctctgcaca aataaaaaaa ^cctaaaat "gtatgaaa 44280 
ccacaaaaga ccccaaatag ccaaagagtc ctgagcaaaa aaccccacaa JJJJJ 

ESS £= — 2 SSSS =5SS S— ««• 

ataag«ca? a?atatagag tcaactgatt tctgacaaaa gtagcaagaa -tacgttgg 4,-.0 
ggaagggaca gtctccgcat catgcaatat atccatgcaa tgaacctgca ^agtatgt 44580 
aatgaatcta aaatttaaaa aatagataaa tagtgctggg aaaactgaat atccatatga 4464 
aqaacaatga aactagactc ccatctctca ccatatacaa aattcaactt aaaatggatt 44/uu 
aat?ac?taa atggaacacc cacaactacg aaactactaa aagaaaacat aggggaaatg 44760 
cStgggaca SSgctggg caagaacttt atggataagg cttcaaacac caggcaacaa 44820 
aagcaaaa" aaaacaafga aataatatca tactagaaag ctgcagagca -gaaaacaa 44880 
tcaacaaagt gaaaagacaa cttgtagaat ggaagacaat gtttgtaaac tattaattaa 4434 
ttaatttcca gaatatatat acaaggaacc caaacaactc atcagcaaaa taaaaccaaa 45000 
taaStgatt taaaaatgga caattgatca gaataatcat ttcttaaaag aagacatacg 45060 
aatggcKac aggcata^ga aaatattctc aacctcccta atcatcagga aaatgcaagt 45120 
^ccaca a^agatctt gcttcacccc ggttagaatg ^tattatga -aagacaaa 45180 
caataactag tgctggtgag gatgtagaga aaaatgaact =«atacact 9"catggga 4524 
atataaatta gtacagccag tatggagggt cctcaaaaag <=<=aaaaatag «£gactgta 45300 
tgctccagcc atctcacaac tgtgtgtata tccaaaggaa ggaaateaat ^gttgaggg 4536 
aatatctgca cttttgtatt tattgcagta ctattcacaa tagccaagat atggaatcaa 45420 
cctatgtgtc cattaatgga tgaatggata gagaaaatgt ggtataaata gacaatggaa 45480 
tctta?acaa ccattaaalc agaatgaaag aatgaaattt ttttttgtca tttgtggcte 45540 
tacxataaacc aagagaacat tatgttaagt aaaataatgc aggcacaaaa aaaataaata 45feou 
tcac?tacat gtggaagcca aaagagttga tgtcatggaa gtagagagta 45660 
gaatagtgtt taccagaagt tgggaagtga gtggagagag ggagaaatag S*aa^ggttg 45720 
gttaatagat acaaaattac aggtagatag gaggaatacc ttctagcgtt "acaacact 45780 
gtagagtgac tacagttaac aacaatttat tctgttttcc aatagctaga agaagggatt 45840 
?tgL?g?tc ccatcacaaa gaaatgataa gcgcttgagg tgatggatat 9"aatttaa 45900 
taatcacaca ttgatttaat cattacacac tgtagagatg tatcaaaata ttactctgta 45960 
ccatataacc atgtacaatt atgtgtcaat taaaattttt tttaaagagt acaaagaata 46020 
aaaaaattaa gclctgaata cataaaggca ctataattga tgtggctggg agitata 46080 
ttatgcttat ttctagaata ttaatgtttt taaagaatat a«taatttg agacatttca 4*1 
tgtctcaaat taactaacta ttccatgtga catttaaaaa tggtccatat aaagtgtttt 462U 
t?tactatat tgtaagaggc agtataataa atgatgcctt ttcctttaga ataaaacatt 46260 
ctatcctgga aaaatcactg taaaaatggc taaatacatg atatatacat agtatgtgta 
cagaataaaa tacattatga tgataccaga ggtataaatt taatcagatc caattctagg 46380 
ggagtggctc cgtttcaaac ttctgcatat ggataatgct acaaatgacc agacattcta 46440 
aaaattactc tcaagatgtc actaccctaa caaaagtaaa gtaaactgta agaatggctc 46500 
a?gc^c aag??tg?cc tttggtgagt tttgttttct ttccagaatt atctgattgt 46560 
gcattattgg tggtatgata cagaggatta taggtccacc tttgcccaag ^aattatcta 4 662 
gctatagctc caaagccctg tggcccttcc cagaaagcct gt ^tccttc ^ttgacctt 4 
ttaacaaatt ttacttgtca aataatatga catcacaaaa tctgcaggga attcttacac 

agcaSaag gcfcLctag gaataaagct aggtgatata atcttgacat ^atcatagc 46800 
atcttataat gtgcccctct ttaaaaagtc attgtaaaca aaacttcatc actcgtgaat 468 
taagtaattt agaattccca ttctagctca tctagtgaca aatgtgttta acagttgttc 4b> 
tgggcattgt tctatttcac ttgggaaata tttttcaaat «cagaattc "ttgattta 46980 
tgtgagactc tcccttctct tctacattga gctaaattgt tttccattca aacagaatta 47040 
taaagaaaaa atacaccttt ccatgctctg catgggacaa catcctgcag ^ttgactcc 47 00 
taccctcaaa atcatttggg tttaattgca ggtggtttcc atagtgcctc cttgtggttt 4/io 
cSctS ggatgca??? gcagctggtt tcttcttttc ttgtgagggt jctcccgatg 472 0 
tgaaaagaga gatcttcctt ccatcttgtg ttttctcttt "ccaagtat acttccaaac 47280 
tgttgtacct ccagcacagg agtttctgga gaatcacagg "taaatcag gj^ttccag 4734 
ggcttaaaaa ccttatgaaa agtgcagtgt actcatggcc atatcagctg "atcacatt 4/ 
Sttttgtca gtggtcctcg aaattgattg tgtgtgtatt gaataaagaa "ggtggatt 47460 
gtaatctcta gctgttaaga caaggaatct gcattttaaa caagactgct caggttagtt 
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gaatctattt gtaggaggcc gtcaaacaag gtcttcagag tcactgctgt atattttctg 47580 
gagctgtgaa ggagcaaata aactgggctt cctttgccac tgttgcatcc tgtaatctct 47640 
ttaccatcat tttccccacc atagatcctc tacaaactct atttcatgca tttgtagcag 47700 
ggcagaaaac tatattatct taacaactca aaatgtttct tggcagagga actatctgta 47760 
cttagaaaaa gacatttata tctgtattta gaaaaagaca tttggcaaca tggctcacgt 47820 
ctgtaatccc agcactr.tgg gaggccgagg caggtggatc acctgaggta aggagtttaa 47880 
gaccagcttg cccaacatgg tgaaaccctg tctctactaa aaatacaaaa attagccagg 47 940 
catggtggca agtgcctgta atcccagcta cttgggaggc taaggcagga gaatcacttg 48000 
agcctgggag gcgtctaggt tacagtgagt tgagattgtg ccactacact ccagcctgcc 48060 
tgggagatag agtgagactc catctcaaga aaaaaaataa cgttaaaaaa aaaaggaaaa 48120 
agacatttga aagtgaagaa ttagaagcag aggttatggg tcaatgagac aaagcaaaag 48180 
gagagaaaag aaaggataga aaagagagag agaaagaaag caaaaagaaa gaaaaaataa 48240 
agagagagag agaaggaagg aaggagagaa ggaaggaagg aaggaatgaa ggaaagaaag 48300 
aggagaaaga aaagaaagat gagaaagaaa agaaagaaaa gaaggaaaag aaaggaaaga 48360 
aggaaaagaa aggaaagaaa gaaagaaaga aactattcag cattagaaat aactataaaa 48420 
cttgatgagg gagaaggaag aaggagtgcg agtgctaagt aatatgttaa gaggttgtag 48480 
tttaaaatgc acagatggct gaaatacttc tagaaattgg aatgttacat ttctgtctca 48540 
tctgcaatgg aaatcccttc catttccctg catacaataa atgctttcat acacaaaaac 48600 
ttgcaggttt gtttcttcat gaaaacattt taaaagggtt taattttaca ttagcattga 48660 
tattatgcaa tgtaaaaatg gcactgttga gctgtggcaa taatctttaa cataaagtta 48720 
ttaagaggaa gcaggcacac agagctacaa cattcaagaa actataagta tcacactatc 48780 
ctcaccacct cacttgtaca atcttaagta gaaaaatgga ctttcaaaaa tctacgtgaa 48840 
gaagctttga atttagctta tctagcttct gagggacaac attgtcttaa tgaacatcta 48900 
ctctgtataa aatgccttat taaaccttca agtgcctgca ggctggtaag agatatatgg 48960 
caaggccaca gcttacaaca gcaaaaaaag aagtgagcaa caagagggat tctgacagtg 49020 
tcatgagtgg ttaacaagaa atggggaggc tgggccgggc gcagtggctc acgcctgtaa 49080 
tcccagcact ttgggaggcc aaggcgggtg gatcacttga ggcgaagagt ttgagaccaa 49140 
cctggccaac atggtcaggt tgctaaaaaa ccaaaaatta gcctggcatg gtggctcatg 49200 
accgtaggcc cagctactca ggaggctaaa gcagtagaat cccttgaacc ctggaggcgg 49260 
atgttgtagt gagtggacat cccgccactg aactccagcc tgggcaatag accaagactt 49320 
tgagaaaaaa caaaacaaaa caaactagtt aaaaaaaaga aaagaagtgg ccgggcacgg 49380 
cggctcatgc ctgtaatccc agcactttgg gaggccgagg cgggcggatc acgaggtcag 49440 
gagatcgaga ccatcctggc taacatggtg aaacctcgtc tctactaaaa atacaaaaaa 49500 
ttagccgggc gtggtggcgg ttgcctgtag tcccagctac tcggaaggct gaggcaggag 49560 
aatggcgtga acccgggagg cggagcttgc agtgagcgga tcgcgtcact gcacttcagc 4 9620 
ctgggagaca gcgagactcc atctaaaaaa aaaaaaaaaa aaaaaaaaaa gaaatgggga 49&8U 
gggtagaggg ttccccatta acttatgctg aggatctagc aagtaggaaa ctcagatgat 49740 
aaataagcca atgcaatatt ttatggatct aaatgtttta taacaaattc atccctgtga 49800 
catatttcca tatagatttt aacttttatg agatttgaga gcacatctta tgtcacacac 49860 
actttatcat tacagtggca acgcagcacc ctgatcatca tagataatct gtgaattctt 49920 
tcacctggta gcagcatttt tttaaatcct ccttttataa catggttgga ctgggaagaa 49980 
gaatgtatct ctcataatta 5000 
50001 tcttctactt ttattgtatg aatatgtaaa gcagaaaacc 

50041 ttactatttc agtaaattca tacttgccac taaagtagaa agtaaacttt atctacttaa 
50101 aagaaatcgg gaaaatacat atttttaatc caaggaatgc taaagctcgt acttgttcca 
50161 attgttgggt gtttggggaa ggacaggaat tgtgtgtatt gtaattatga ctatcgaaac 
50221 tacagacttc catcagaatc tctgttccca atcgtagcca gcattattct catcctagat 
50281 ttgttgccag ttgtgtaagg gtcatgtgga ggtgaacaga atatgaggta tctggctcca 
50341 attccatttg gaacattaaa gtgactccag attgataaaa tagagagaga gaacagcatg 
50401 cttgactaca aagatcctaa gccagagtga gccaaatggt acattctcga ctaacggtga 
50461 ctaacaatga aagagagaag agatcttagg agtggaattg aagcttcatt ttatcagggc 
50521 ttactttagg atgtaggtag aataaatgag aatgtttgtc agaaagatag tgaggagtaa 
50581 atgggcgtaa atagctgaca caaagataag aaagctgtca acattttctg caagggtatg 
50641 aaaattcacc ttttcagggt cacatgctgg ctgccagtga aacgatggta aaaaagagtt 
50701 aaggaagcta aaaacagaaa ctctagggat ggcctcagaa tgtggaagag aggaaattcc 
50761 actggatgtc tatttgaaag attgacaaga ggaaggatat gtaataaaga agtcaaaaaa 
50821 gatgaaaatg gattaaaact tgaaaggatt attaccgatt ccctgatttt ggtctaacac 
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SS SS5S = SSK = g « ~ I 

- ssss k « i i iSr. ess 

ISii atgSaataa atLtatLc tatagatgat tatactcatt agaaaacact caaaggaacg 

S2SS SS=2S =S =£55 S 

SESS ssss ssss 

™ f^aaccatt tccccetgcc cctgtcaatt gtttcagttg ctcacaggca atcocattag 
"«} .a.".aat. ttgttaglgg gggttctea. aactgcttta tcttcattM 
5 72! ctattccaaa cg.atctttg ggga.atctc «tt«tcjc •»°«ttct £££££ 

KS SUSS «™ SS5 SSSS SSSS L-tA. 
~ =522 SE35 ===£ ~ SSSS3 

SSI S~S£ S=E ss= l E 

52141 aacracttcag cctccagcaa cagttgcctg tgagggtagc tttattgcat agcacaatgc 
Sg" gaagctgttt ccaaacactt tagggcaatt tcatgtgtaa ctttteetet 
52261 acca?t??ac agggttJctg aaagggtaga agaaaataca gtaggtaagg ccagacaaaa 

irsESSissssspiiin 

S681 gttgggggtg ggatccccta caggcattgg attctcccag tgactggta ataataacaa 

£S SSS SEES ESS* 

S£ =E= =S ESSE £2= = SES2 

12981 ?g?a?atgta tatatgtgtg tgtgtgtgtg tgtgtgtgtg £tatatata tatatgtata 
53041 tatagtatat atacagagag agaaagagag tctgatctgt t^agtattg J 
53101 aataLgtat ctttttggga atctctgtag tatattatta gaagatcatg a"aatgtca 
lllll caggac?taa gcaatctttg aaaagaagtc aaaatgtgcc -aaaaattc -ttgattgt 
53221 gccagtggga atatttccta acatagtccc aaacttcaaa tttaacagaa 
53281 tggagtaagg ggcggggtcc atccatttct tcccaagtat atttaatcta tt 9^ 
53341 aaatgttggg aaagttgtgg ctcttattag catgagaaaa «»«"eag a J* tcttatt 
53401 acactagact gttcacatgt tgtttttccc agggtagggg ^tattcgt J^tc 
Sidfii oetttatatc accagtctgt aacccagatt gtaactttaa gatgttatct cctggo y 
5352 SaSaaca gcccatta?g tttttatggt gggcagttct B-tcctc-g ^attagaa 
53581 gaLttggct aaagtttgtg gctccctgct agactatcaa ggggtcca* ggatcttgtc 

ss see; s t^a™ 

53761 aggacLgcc tagaggggac agacagggca aaggtaaggc gtctctgagg ttggcatttg 
53821 tgtgtttagc cacatggggt gattaagggc catctgttct tcagtgggct aaatcat g 
53881 t?t?acag?a tcccaggatc aagtacattt -tgcttaga -gcatgaag aagc-ccta 
53941 gagttttccc agtcctaatg agacatattt taaatttatt "tctttgat «c 
54001 ?gatagtatg cataggtgca ttagtgtgtg tgcacctgtg tgcgcatgta "gatttgag 
54061 ttgtttttgt agacttgaaa ttaagagtat cacaattaaa gcaaaattct tgca 9 
ITlA ca?acatc?t t?ggacaggg aaaaaaacct ctggaatgtt atgctgatag aagt'tttgt 
54181 tttgttttga atatatcgtg tgaccagttc attttttttt aaa tagaga aact-tt^ 
54241 ttgaaatcca tgtacagaga aatctatcat ctttctgtgt gtgtaccacc 
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543 01 aacaacactt tatttcagaa aatgcacatt atcaatttgt gagaatagaa atttgaattt 
543 61 ttctgatagt atttccacac tgaagataat ttttttatat tacaggtcac agatagtatg 
54421 aagcttgtta aaagttagat gtgattagtg tggatatcca tctttatcca tactactagg 
54481 gctatataac cctagttata taacaaatta cactgataat ttgttaaata acaaattaca 
54541 ttgaatagtt caaggcttat agatttttaa agactgtatc attaactcac tgtattcaca 
54601 ttatttataa ggtaagctaa ccaccatgtc ttccaaagaa ataattaata tactattaat 
54661 tttaactgga ctaaaccaaa tgattaaaat ctgtagattc tgaatctata aaatttttga 
54721 agtacgatct atttaattgt tacatagttg aaacttacta ttggcaatcg acagtcttcc 
54781 atcatgtcaa catctttaac atgatctagc ctaggttgtc agattcttca tcaatctcag 
54841 aaaagataat aaaaaagaag acatcaagtt catgtttggc tatagggaga gcaagtaact 
549 01 ttcagggaaa aaaaaaatta taccagtaca tcaggtgagt aaactcagtc ctactaatta 
54961 ctagttacca cataggagct cacttcaaat ctaagcacta caagaaaagt gtcctctatt 
55021 gacaagacac ccaaacagca tttttattaa tagggacgac agtctagctg tcatccaaaa 
55081 gttatgtttt caatcagcca aaccatagca aatatatcct aacattaaaa catgtttttt 
55141 cattaataac agtttgctta gtggagattc caaaacctaa gccatacttt ggaaactttc 
55201 cctatgcaat aacttcctaa ctcagcaatc ttcatacttt ttggtagcat aagcgtaaca 
55261 gaatttgaaa aactatatac cttctttcgt cttttaaggg gatgtctaat atttttatga 
55321 gttagtattt cttaaaggat atacttttaa gcatattgtg taagtgattt aaaaacattt 
553 81 cctcaaaata ttggacctct ggatttagct gattcaattt atggaaaatg tccactatgc 
55441 aatcagatag acaataccag tcttccttgt cacaccaatc aactaaatca gactcactta 
55501 taaaaaaaaa gtcttatcct ttttttccat tcaaatgttg taaatgtgaa ttccaacata 
55561 agcagactga tgatcaatgg atagataagt aagtagatat atatacagta aacacccttt 
55621 ctctgagtac ataccctttc tctgagtttg taacttagat aaaatgagat actgcctctc 
55681 tcaatatttc tttataaaac tcacagtatt ttgtggtcaa aggaaacgcc ttcagaaata 
55741 atatgttctc ttaattactc tccttcacat acctcaaaca ctattaacat gaggccactc 
55801 attatttttc tgaaaatata acatgctttt agaattttta aaatatttat gtaaaaaatt 
55861 tttagctatt tgttccattt ggctgtgtac cactcatctt tttatgccat atacaagtta 
55921 ccttgtcagt gaggtcttta ctcaaccagg taatctgatg tacttcttca tctatgttcc 
55981 catagaatat tattttacaa atatattgtc ataattgtgt atgtgtctgt cttaatagac 
56041 tatgaatgct tccccaatgt taaaaactca ataaatgttt taaaacaaaa caaataaatc 
56101 aatgaatgat tcaatcatta agaaataatt ccaccaagaa atgtctaaaa tggtgcttta 
56161 caaggtcagt tgccatgtat gactttatgg tccagaggag atgattaaag aaatgtgtga 
56221 aatatatttt actattcatg catatacaaa aatgtatttg ttcctgaaga gattgactta 
56281 tagggaacat tttaaaagtg acagtaaaaa actgtgtcta gaaagatcac acatggacac 
56341 gatatttaaa agcattggat ccatgcatgg ttccctggtg gcaaagaccc ttagctgaaa 
56401 tggagggatt tttttttttt tttttaagta accatatttt aaaagagcaa ttagatagag 
56461 aaaacataac atttgtttta taaccacttt taaaacttca ttatactcat tctacacata 
56521 taatgagtag caaataaaat ctttaagtag actccaattc ttaaaatatt atgtagagaa 
56581 ttatagccca ttattcaccc ttttaggttg ccaaatcaag cagtttagca agatcttctc 
56641 cagtaaaaca tggttgaatt gatatgacct acaaatatga ttattagata ttctgcagaa 
56701 aaaggtagca gagcaaacag gaaggatcag aaacctccgc atagcattct ttaaacaatt 
56761 tttagtaaat tgtaacactg cattttagga gtcacattat ttttatttat tatcttatag 
56821 ctatattcta agaaaacaaa ggaaaaagtt ataaagtcct agagttttga caaatcataa 
56881 attcttccaa gtctttgttt agattttcga gaattattca ataagcgatc atttgaaagg 
56941 ctttattacc ttttcttcaa aagtcatctt taaatcagat gtacacattt cttaaccaca 
57001 ctctgttaca aataattatg tagaaaaatg tcagtaaagc tatttctgaa aaattcagtc 
57061 agaccagatt ttttcagcca ttattttccc caaatttaat taaatttttt ttctattttt 
57121 aaaatttatt atattcagga aattcaagga agatataggt tgtggtttta aactagaaaa 
57181 aatgagcata tgcatactct agacttaatg aatacatatt gctaaatcct ttacaatgtc 
57241 attgtatgca gaagtagttc aaaacacctt atttttctgt gttcatgttt atggtctcag 
57301 gaattgagaa tgaattttcc tcagtggaaa atttagagtt tatttacctt cactatttcc 
573 61 ccatagatac ccattgtagt aaaagtttca acagtggaat ttgcagtgtg aaggaattgg 
57421 gtctgagaca atgttcttgc tagttctcta acaagccagg tccacaggag tggcgtgtga 
57481 cccgatgtca ctatctttaa caaaatggct tttgcacaaa aagaaagacc tttataccta 
57541 aaaataaaat cttataacac attgttaaaa ttatttagtc tggcatggag ttttattaag 
57601 ctttgtgtta ttcatgaggg acaaagaaga tcatgcccaa gaatgaaaaa gaaaacactt 
57661 aatggggtct gggcagtttt aacagcataa gtgaaataca acaccaaaca ggatgtctct 
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57721 cttcctttga acttgaggca ttccatagac cctaagctac Wttctct OTttjottat 
57781 gtggtgccag acattcagtg gcacttaatg aagataagtt tctaccttgt ^ttttaaag 
57841 gtaatqqtga atgaatcctg cctgaccaaa ttgagtgttt cttaaaagtt actgtaaagt 
57841 gtaatggcga aug « t-t-rttaactc ttaaagtgat tagtctcttt tctatgtttt 

Zlll StSaaa agtaagcaga aaLtttcta tatttttatc 

I aLtaaatat ttgtccattt ttgaaacata aataagactc ^tggaaaa 

58081 taaaatttac atttaaacgt caacagatca tatttcataa aatagtttct tccttcata. 
"58141 ataacactta gaatttaatg tacattagga aaagtatctt cttgatgttt cccttcggca 
5820! ttaatgaaaa ?tgcagctgc tcctttttga gattttcttg attatccaaa taaacaaacg 
58261 ttttctttat gcttgtatag tcaaggaata caaaatccac acctaagaaa ^gctacctc 
58321 tcccttttqq aaatatgtcc atttaaaaag tggttaatca tgattaaata atgacctact 
I 8 gttactaag? t gcatt?caa gtctctaaac aggaaactct ^aattga ^ataacaag 
58441 aagcttaaag cctcagatca aatgcgaact ccaactgtct aaccttacaa ^gaatagac 
58501 agccaaagag agctgttcga tgctaaggga aacatgctgc cctgctgttt "tattttta 
58561 aatctcagca ttaactgaaa gtatcaagtc aaaactttct ""tcataa jaagataaca 
58621 ctcatattca aaggaggagt acactcacct aataagaatt taaagtgact cacttcatga 
5868 gctgatcttt agaataggat ttagtgactc acttttgtaa tcatgctctc ? tccttttga 
58741 ttaacaaaaa tcagaactct ttcatactat caattccaag ^tcctcctc ^"attatc 
58801 accttctagc ttttcaattt actctcttta ctgccacact S^gtatttc "ggatctac 
58861 aatccattga tcctaccaat ttttcatttc tcttataatc tacattgtct «ctttcctt 
58921 ttaaaccaat ttaaaatcct tagtacatca gataatcact tgtctctttt actctaaccc 
tllll aa^tgSt acatccagct ctctgcctag cggggcctga jccutej ata ggctgg 
59041 tgaaatggta ttgttatttg acatagttat tctgactggt ctcactttaa agttatatgt 
59101 gaaatttaca tgggctcata agttgttcta agctattttc cgctagtaga tccccttttt 
59161 SScctgta gataattatg ccataccttc tctcatgttt tcaagcctcc aaaatgttct 
l»21 tacccScg aat^ctcagt gattaccttt gttcctgttt cactgagaaa aaagtcagaa 
59281 ScactS tatatctccc accattacac ccatcacctg ccagcatctg ^acccacata 
lllll ctctgctttt tcaactgctc ctgtggataa attctcctgt atctaagccc -gccttcta 
MO cctg^gtcct agaactcaat tctttcacaa attcaagaac atttgtatag caattctctc 
59461 ttc?t?ttac agcagcatca attttccctc tctactagaa gatgaccagc atcacataaa 
59521 tatgctqtca ttttattaag attatttttt caagtactca tcagaccctt tcctccctct 
Hill £££S ccattgatc? cttccccgtt agaataaaat tcctcaagag cagcagtc a 
59641 tatqtqcaqt ctacaatttc tctcctccaa tttctcctct aatcaggctt ttaactcatc 

0 aaacScSa Ccttgtctag gtcagaagtg gcctgcatgt tactgaatct agtgg cag 
59761 ttttatctta cttgaccctt taaggacatt tgatagagct aatggcttgt |^cctcttt 
59821 gaacggcttg cctccattgg gctacaggac agcacactct ^agtgaaa atcaatcagg 
59881 rttcatatcq ctccccctca tggctccaat gtcataatgt tagagtgtcc caagcaacag 
lllll tcttJgcS tcttttctac c?acacttgt tccctaggtg atctcatctg RCtUW 
60001 tttaaataqc gtctatatgc tgataacaac taaatttaac tctcagctta aacctttttc 
0 cacat^c Scatttcag tJcagagcca ctcattcctc tctggtgccc agacc'aaaa 
60121 ccctgaagtc atcctttact ccattcccac cttctgatct tctctcatac «aatccagc 
60181 ctgccagcaa atccagttca ctcaccttta aaataaatca aactatgact acttttcccc 
60241 acttctatca cccttttctc ttgaacatct catacttgcc ttcttcttcc "tggcactg 
60301 tgggcttggt cctgcctcag ggctattgcc ctttctgttc cccatgccta ^atgttcct 
60361 cJcLtgaL gtttcacagc ttgctccttt atcaccttca ^tcttcagg -aacatcat 
60421 ttataagtga ggccatttct gatcaccctt "aaaaatca ^aacctccc ttgtccc g 
60481 aaaatctgac cctttccctg cgttcatttt attcatgaac tcctaatgta ctcrj 9 
60541 gcttact?at tttgcttagg ctttaaccac tagacaatgc tccccaaaag aactttcagt 
60601 gacgatgcaa atgttctata tctgcaatgt ccattgtgga agiotage Jgtgaatggc 
60661 Lttgggcag ttgaaataca tagtttcatt aagttaaatt "aataacca ^ggccagg 
60721 gagtaccatt ttagacagca cagtttaaat ataagccaca tgcaaacagg Sagttttgac 
60781 ?tcttcagac tgatgtagct ccagcactag atgcctgatg tatacctgtg aattgaatta 
60841 gtcactttct tttctttctg gttttatttc tctggttgaa tattgcccca N« ^ 
60901 Ittggttgat aaggagagcg aaggttatgt tatgttcctt cacgctgctg ccccttgtgt 
60961 aaagcacaaa ctacacaact acaggttgtg accctgagta acttggtttt ^agatctcc 
61021 ctg?agctta cggtttacag ctttctctct gctttttgac actactgtca -atcaatat 
61081 gaaaagaacg ttaggggtac agtgagagag ctctagatat gaaggtgttt gcatgtctgt 
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61141 tcttctcact gctgtaatga caaaagcact tagggttctt ttcttttctt tttttttttt 
61201 tttttttttc ggcctattac ctacttgaaa cactgtataa gctctcaaca cagctgcaga 
61261 aggaaggcca aatatgagaa gcaacaagta acaacctggg aggaaaaaaa aatgatctga 
61321 cataaactta agttccttaa actcagtatt aattaatgct agaatataaa tcacatctct 
61381 ctatcaagaa agaagtttca tcagtcttac atggggtaga tttaattgca ttttatgtct 
61441 gggacaaaaa caaatatacc ttcctgagcc ttcagaattt atttctgggc aataattctc 
61501 cttttcccac tttgtattgc ttcttaaaaa ttatccttta ataaagcatc ataagagaat 
61561 agatacacga ggaaccaaat ttacctcttt ccgtctttgc agggcagggc tcaagacctt 
61621 acagtggaag agttatgctc tccataaaca atatgacctt ccaggagaga agaaagaata 
61681 gcggtaagga cagagaggga gagagactgc ctctctttgt tttgaaggtc aatttctgat 
61741 ataaatgtag acagaaagta tattccacta gctctgatgc cagaccacct gtgaattcca 
61801 tctctagctc tttcataaat ttgacccttt cttatctttt ttatgcttta gtttcttcat 
61861 ctataaaatg aggatcatgt tgatattgtt tatcttatag cattgttata aagattaagt 
61921 agtaaatgca atgtgcttac tattgattat aaacacgttt taaatgttcg tagctcttga 
61981 tattctagat agagaatttt aaaccattgt atgagttggt ccaaatactt cattttccag 
62041 atgacgactg aagacatcaa ttcttcaaat agatacttcg tgtctgtaga acgcaggtct 
62101 cctatttcct agtttgtgtt tcttccaata aactccttga aagctcacta tttcccctca 
62161 ttctttttca ttcttttctt gattgttaca tgggagtaaa tgaagtaatc agagcttgga 
62221 aataagtggt aattgtgcct ttggttgcaa gtaaaaaatt acttatttta ctctccaaga 
62281 tttatttttt atttttattt tttacctaca tgggtgtcat caaatagata agctggatct 
62341 aatcaaatag atcaccccca gagggaatga atccattcat acaaagacct gccaggctgt 
62401 ttgacactag tatctctgtc ctatgtgtcc tatgtggaag gtgggtctag ggctgccctt 
62461 aaatagatgt gaatagtgta gacttttcag gttccaagtt gatgaaactt ccaaaccttt 
62521 ggtgatctat tgggattgaa agttgattac aactttccca ttgctaaata tctgaacacc 
62581 acctcaagtc agtcacacaa ggagctaggg ccccaagcac cctggaaaga ctaagaagcc 
62641 agacttgcca ccatccttag gctattactt tggcctggta cttactagct cttaagcctg 
62701 gtactcaatg atttactgtt caagtgcctg cagtggttct tcctaattgc tgatctcatt 
62761 ttgcacccaa gtgccaaata gtcccctgga gactactgag taaaacaaca ggaaaagttc 
62821 taataaccat caggatcctt agtaaaatgc agctcttaaa gtagaggacc ttcctggaac 
62881 catcccaagt agcctgacac tcctgttttc tttaggcact tcatgtgctt gtcagttact 
62941 gaaattaact acatttcata aatgattccc tctgctggct acttgggcga caaagtggtt 
63001 ttagggactc actttattta catgattacc ctaaggcagg aaggaaatat tgtgcataag 
63061 gaaagtgctg tggggagaaa tctttgacta aagagtaaca acatctgaga aaactgttta 
63121 tagtagatcc agaaaagtgc aaacaaatga acagagctgg cagctcattc tgaatctgag 
63181 ataagcaatt ctaaatgaga cagctggatt ttatatagcg cacaaatacg tgctatgaaa 
63241 cccagatcag acagactcgc caaaatatcc tagactgctg gaggtcagta caggtcagct 
63301 aaataaatta aatcctgagt acactacctt ggtctaattg cctggtctct ctgggcttac 
633 61 ctttgtcttt tcatcactag ctccacctat cctttcatct attttctact ttcgcttaaa 
63421 gtttatatta cggtgccatc aaagataagt ttctatgtta cagccccaaa gtaaatatta 
63481 atacttctat gttacactgt agtgaatttc ctttttagtt taaaaaatct gcttttcaaa 
63541 aggtaatcga ccacaatgga tgtggtataa ttccaatcat caacagaaac gttccctctg 
63601 tttcattctt tgtatttatc ttgagcagca taaactcttc tttcccacat atgaaaatct 
63661 ttgaaatgtt tatggaaatg cttactaaat gaagaagttt gctaaatgtc ccaaatatta 
63721 ttaaacctgt actatttacg tgtgcttggc tatcaaaact gactccttgt tacatagatg 
63781 tctgggagag tcatcctatg ggcagatctc caaaactctc caaaacaaat ctccaaaact 
63841 ctatgactcg tgtattgtag acttttggtg gttgctcatt acagcagttt tcatctgtta 
63901 ggtggtttga agcatttaaa agtcagatag ttatatgctg ttatcaaaac acagatctag 
63961 aactgttcaa ctgtcatgca ttaagagttg ctatgcaggc attaaagatg ttataatcca 
64021 gagctctttt gaggcacatg gacatgataa gactatctaa tattggctaa catttgttga 
64081 gtgcttgcta aatgtcaggc tttaggctga gatgtttaaa tgagtttctg tatttactct 
64141 tcataaatct atgagatata gtcctatttg catatgagga aattaaggcc cactaaaagg 
64201 gaaagtaagt tgcccaaggt cacgcaatta gaaaagtggc agtggccagt ggcggtggct 
64261 cacgcctgta atcccaacac tttggaaggc taagaggctc acttgagcac aggagttcaa 
64321 gaccagcctg ggcaacataa caagatccta cctctacaaa aaatttttta caggaaaatg 
64381 agttgggcat ggtatcacag gccggtagtg ctagctatgt agaaggctga ggtgggagga 
64441 tcacttgagc ccaggagcta aaggctgcaa tgaaccataa ttgcaccact gcacttcagc 
64501 ctgggtgaca gagcaagaca. ctatctcaac gacaaaacaa agaagaaaag tggcagaccc 
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64561 ***** cctataaagg ggjjejtj ctttttj-c — 

64621 tactggtctg g-aggctgat -ttgt^tcc «tt cccatgcagc aaacttttca 

64681 acaacatgga tgettattat ^aaatatct J ttaaatagat catttttttt 

64741 agtaaaagaa aaaataaaga ^ttgacttt a gC ctagacaa tagctgaggt 

64801 taaatcactc catacatgaa agtcaataaa tatttccgg g « ca aagaagtg 
64861 gatattttag "cctgggga -catagtag ^ctgaga aggtgatatc 

64921 atagagcatg ^ggaggatg S^acactgg f cctttgaata ggatcttttc 

64981 tgagctgaga agataaccag Jttjtcjct. g ^ agaaagattt tccaggctg c 
65041 atgcaaagac cctgatgtga gcccggtc h * * ggtagagagt acatagacat 
65101 agaatagtga aaaaagggtt ^agaggag -tagagtag «tjj^ agcag aggaa 
65161 cacgtgtggt -gaggtgta -ttattgta ^tgcagg^ taatttctgt 
65221 tgatacgcca cagatagtca atcguttyy aaca acataa aataaagacc 

S5 2 «l ^cttat,,, c.a»t«c*c „, f c. 0 ., „ a,«, » J-JJ^ 
65341 ttatctatag actctattgt tatacacgac u a * aa attcatat ttataaccct 

65401 acattacaca agcatgcagc -tcaaagcc agtatttaca «JJtt^ tcat 
65461 aggcatttct "ttcjcttc tatcattaaa Jtaaata^ gaga aataatagtt 

65521 ttagactaaa aagttacatt aaccatgcaa ag g a atctggggat 
65581 ttaatctggc tagatccaca caatttctca ^agaagc g 9 tgcattt taa 

65641 agtgttaagg tgggaggtcg ataggatata Qacacttgt J tgtttattga 
65701 aaacaacttg gaggaaaatt aatacatctc "ttatgtca £ tatt ttttga 
65761 aaacgtatca aatcctgaga gccagtgaaa ^"acccc cacg ctctcg gctcactgca 
65821 gacggagtct cgctctgtcg cc«gjcgB "Scgagta gctgggacta 

65881 agctccgcct cccgggttca cgccattttc ctgcctca^ « agacggggtt 

65941 caggcgcccg ccaccacgcc tggctaattt ^tttcc t gcctC ggcct 

66001 tcaccgtgtt agccaggatg gtctcgatct cctcacctcg g » agc tcatttc 
66061 cccaaagtgc tgggattaca ggcgggagcc accgcacccg t ? taccaagt 
66121 tatagagctc tttctattaa tactgacaga tcaggaagaa tttjjjg J t 
66181 aacagttagg tgacttggga taagataaat gagggagttc j£ ctgaggaatt 
66241 gaaactacgt gggagaaata "gggtaaag Jtwc acttctctgt ggC cacaaat 

66301 ctaagagctg ttggcatgag aaccactgca actcctg g tagaggaaga 
66361 cttggcgttg catgggacaa Qtctagaggt tcagttggaa ^ taaatatt tc 
66421 aaatatatgt ggaatcctag <=«cttccta ^aaaccaa ^a aaatagctt a 
66481 aaatgttttt agaaatataa aataattatg "aaacattt a aC cccagctt 
66541 gtattaactt tcacataaga ttccaaatgt attttgacat a J ttattatatg 
66601 atatgtgtga aaacaatagt agatttcgtg ^atgatat cattta g ^ 
66661 tagagtgtca cattttgcaa agcattttat "aggtccat ta ga ataaaaag 
66721 atggccctat atttagccaa agcacacgtg atttgtacta J ;l tgcagat c a 

66781 aacatcaaga cacaaaaaaa jaagttagtt ^gccaat ^ tcaaagcc t g 
66841 accgattcca aatcctgttt cctttcctcc » tggaaatgcc aattgcagta 

66901 gtccctagat caggagtatc agcatcacct 9 a gagcttgt W cc taacaggg 
66961 ccctctccag acctactaag tcagaaattc tggaagcgga accc g g atagtgactc 
67021 cctccaggtg atactgatgc "gttaattt ^aaacctct 3 acgt ccattc 
67081 tccagcccat gacagtagtg tgaggagaac "cctataga ggg g 9 ttcttggtca 
67141 cccaagattt ccttgattac ttcatcagcc -acacgtat taatag^^ taacaaagga 
67201 catactattc catacactta acactgctgg «ccaggcca 5 taagC caatt 
67261 tttgaccaac tgattctttt ccgt attgat "gatttgta ag 5 gagat gtcag 
67321 attttactta tagcaatcat SS^S "aSgtaag agaatcaact 

67381 gccaaggaag aaccattttt ^"3*3" « * ttgttatttt aatttttgct 

67441 attatttaaa atttgtccct ggcaatattt "tgttcatc 9 agaaa tctaa 
67501 tctttgggat tctattcagt cactggaagt <=tgtaaagaa aatata agtaaaatat 
67561 gctattagat taggaaggcc attggctggg a tttacaaa cjtctc^g 
67621 tattttccat tgaatctaag atgccaccaa t g »» ca tqatgaaa caccatcaag 
67681 ttatatacca ctatgaaaat taaaaaaaca jcctcaatct ttagtat taa 
67741 tgtgagagac attccaattt cagatatgtc jaaatatgaa tctgc ttaca 
67801 tggaatacag tacacattag ctgcagttgg -tcttcctc gggg agtaactgtg 
67861 tattttcttt tcataagcaa t*tgaaatg gcctgc g | at cagtaa C t 
67921 ttcttcaaag ttaagcagca gtcatcctag cctaaggatc y 
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67981 aaacagtgca ggtggaaaat actcttctac aatttggtat ctgagttatc atgtggtatg 
68041 aggaaatagg caattgagca aggaagtgaa tgcagagtaa gagcgaacat ggagcactca 
68101 ttcacttgaa taaatctttt gattgtaatt taaaaataaa atcattctca aatttgtgtt 
68161 tttatatcct gacaggtttg ccttcttaat cagccatgtt gctttttttg ttagctgtta 
68221 aatatatatg agtgaactct attacatgca atcataaatg tcttgcatat tcccttcctc 
68281 tgtccttgc* ggaagccatg tacttgcttg agaatataac aaagagacat actggtttgc 
68341 aggaattttg agtcaaagag taagtccttg attcgttctt gtgaaaaatg ctccatgaga 
68401 aataggaaac atggtctgta aactgctatt atattataaa gcttactttt ctgacctgga 
68461 aaattttatt tacacaaaaa agtcattgtt ggaaaaattt tcttttcgaa aaatattttc 
68521 acaattcaga gaagcttcta tagtaattaa aaagtgcgta catatttatt tgagatattt 
68581 ttaataaccc attaaaccta gtgaaaataa atgaaggcgg aagtctagag acatgagatc 
68641 tggttgtggt tttgttagtc ttcatctctg tgacttaagc atagttactt aatttttctg 
68701 ttacttttaa aattagaaat ataaacggtt gtaaaatttt gtaatggttt cagagggatg 
68761 agaacatctt aaaaaatgat attaatacaa aaaatacaca aaggtactat gtatatatta 
68821 tctcatttaa tcataaaaac aaaataagat agtgcagaga agcattgagg catagtgcct 
68881 agtgcatgga aaacgttcaa catcactggc aggtattata attctatcat caataacaac 
68941 aacacagcca ggatgaaatt aatgttccct tttcagtcaa gaatataatc ttcaagaggt 
69001 tgggtggcat tcctgggata attctgatgg cccaggccag aattatgatg ttttctgctg 
69061 gacgaccagg ctgtgctttc acccttacga ccacattgcc ctccgcagtc cttgataact 
69121 taagcagaat gtttcgagca gaaagtcatc ttttctattt aaattgtaat tcccaacgta 
69181 ttgcttgaaa acacctcaaa atggtatttt acatatctac tgcatgactt ttgacctgct 
69241 tttcccctaa agtttggatt aaacttgaag aatatcagta tacagaacca ccctttctgc 
69301 cagttttaac tggaaccgaa gaggtgtgat atacagagta ttaaacagta aagagaggag 
69361 gagagatttg ttgtgtgggt gtgtgcatgt gtattgagaa acagggatgt ggactgaagt 
69421 ttgaggaata ggtaaggaag gtcgaaggca ttctttcctt attttcctgc ctcccttcat 
69481 gttttcaagt gctacatact aaagaagaaa cagaagcccc aactgactaa aaacatcagc 
69541 ctaaggtaac tttaacacac atgcagaggg agacttgtaa aaggatgttc acttcaacat 
69601 tgtttataat agtaactata gccataaatc ttttctatgt tttcttctat taatgttaca 
69661 atttcaggtc ttacacataa atctttgctc cattttgagt tgattttttt tacatggtat 
69721 aagacgaggg tctaatttca ttcctctgca tttggatatc tagttttccc agcaccaatt 
69781 atcaaagact gtcttttcct catggagtgt tctcgccatc gttgtcaaag atcaattgac 
69841 catggtgtat ggatttattt ctgggtcctc tattctgttc cattggtcta tgtgtctgtt 
69901 tttatgccac tgtcatgctt ttatgattgc tacagtttca cagtagctgt taacattgga 
69961 aagtatggta cctccagctt tgtgtttttt gatcaagatt gcttaggcta ttcagggtct 
70021 tttgtggttc cacacaaatt tttgggttga ttctgctatt tctgtgaaaa atgtcattgg 
70081 gaatttgaca gagattgaat tgaatctgaa gatagctttg ggcactatgt aaactttaac 
70141 aatgttcatt cttccaattt aggaacaggg gatatctctc catttactta catcttcttc 
70201 aatatttttc atcaacattt tatagttttc agtttggaga tctttcacct ccttggttaa 
70261 atgtattcct aaggtttttg cattttttcc tttttgtagc tattgtacat gggattattt 
70321 tcttcatcat ttttcagata ggtcattgtt agtatacaga aatgctattg atttttgtat 
70381 gttaatatta tattctgcaa gtttactgta tttaattatt ggttttatca ggtttttttt 
70441 gctggaacct tttggatttt caatatataa aatcatgtca tttggaaaca gagacagtcc 
70501 aacttctccc tttccaattt ggatgccctt catttctttt tcttgtctaa tttctctgga 
70561 tagaacttct gttagtatgc tgaatagaag tggcgagagt gagcatcctt atcttgttcc 
70621 tgaccttagg aaaaaaactt ttattttttc accattgagt atgatgtatt tatagcctta 
70681 tcatatatgg cttttatttt gttgaggtac attccttcca tacctaattt gttgggagtt 
70741 tttattataa aaggacattg aatttgtcaa atgccttttc tgcatctatt gaagtgatca 
70801 tatagttttt gtccttcata ctgttaatca ggtataacac atttgtggat ttgcctatgc 
70861 tgaatcatct ttgcatccca tagataaatc ccacttgatc atggtgaatg aaccttttaa 
70921 tgtgtttttg aatttgattt ggtagtattt tgttgagacg tttttttctg actctcaagc 
70981 gtgtttcaga tagttaactg tcagttaact aaaattgtag tcaattgcta aaaaagcacc 
71041 actggactat ttattctgca ttggcatatt cataatgtta agagcagaac atacctcaat 
71101 gtatcataac aaaatgcaca gtttttaggc aagcaatgac tgaggtatcc tcatcacaaa 
71161 ataataatgc tttattttct tttaaaaaca ttaccacttt ttcaattgtc tctggattta 
71221 ttataaagta ggaatacaaa cagatataga aatgtgaaat gcaggcactt attttgctaa 
71281 actggctttt aattaaatgg acaatacact tactatttac ctaaaatcct gcattgcttc 
71341 caaagatgtc tgcccatcct ccttccattt tcttcaaaca ggagtctgaa acaccttcaa 
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♦.-♦-rrt-rrr fntatatttt gtgctcaaat atatcatcta aacacccaga 

iiipllliiiiilii?. 

wmmmmmm 

lUx gccag"«t gaaacacggc acagaagcag atgaaagagg ttaatctgat OTWtgg. 

I =S EE « £5 5S 5= 
i EH EsS SSS 52 i=5 I|| 

7? mi Attetttata qattttgata atgtggaaaa aattagacac ttaggagagc catggacatt 

661" -tagagtca ttagtaaaaa gtcattagta aaaaagaaca agaaaaaaa 

72721 cagtcaactt caccaaaaca cacctagttc tggctcaatc tatattcaac tctgcgc 
72781 caagaaatgg aaaagtggag ggtatttgag ctacataccc atatatgacc "ttattgag 
„u tatctacacc ttgataaaga ataaatatcc attgagaaga gaggacctta gaatccaaac 
?2901 agatStaa? caaggctaL taaaaaagtt tatatgtctc atagatgagg -actaattt 
729 6 1 SctStcct ctgtaataac tggagttaaa actgaagtgc ttattcagaa cttgtagtta 
ESS gataaaacft «Uc "gggataaa gcatgt acac gcattgtta cagaagacgt 

VAll SS 2SSS2 suss a - : ™ 

SS SK3 ~ 232 Sg2 Sjj-g 

73321 aaaagaaata caattttctg tttaaaaaaa agatggtaat tcaagatgct g^ g 

?SS SSSS 5SSS -~ 
SSE2S SSSK 222S SS =£2 - 

73I" Sctgtgt tcagaagttc atcatttagc tcccaattga aagtgagaac acacagtatt 
7 68 tggSttLL ttcUt agtttgctga ggataatagc ctccagctcc Jtccatgatt 
73741 ccacaaaaga catgagcttg ttctttttta tggctgcata ^atggtgta tatgt 
73801 attttctttg ttcagtcaat cattgatggg «f ^aagtt ^tccaggt = J 
73861 gtgaatagtg ctgcagtgaa catttgcgag catgtgtctt tatggtcaaa ^ 
73921 tcctctgggt atatgcccag taatgggatt ^tggatcaa -Jggtggttg tact ^ 
73981 tctttgagga attgccacac tgctttccac ^atggctgaa Jtaatttaca « 
74041 cagtgtctaa gtgttccttt ttctccgcaa ccttgccagc ^^gttatt * 
74101 ttcttaatag ccattctgac ctgtgtgaga tggtatctca "gtggcttt 
74161 ctctaatga? cagtgatatt gagccttttt tcatatgctt Jttflflctgca tjtatgtctt 
74221 cttttgaaaa atgtctgttc atgtcctttc <=ccacgtttt ^Jggggttg ttttt 
74281 gtaaatttgt ttaagttcct tatagatgct gaatattaga ^ctttgtcag atgca g 
74341 ?gcaaaaa?t tactcccatg ctgtaggctg tctgttaacc ctgttcatjB ^ttgc 

;::s sssss ssss ssss 222s U2S2 ^ V 

SUSS ctagggtttt tatagttttg ggttttatat ttaagtcttt aatcca etc 
74581 gagttgattt ttgtgtatgg tgtaaggaag gggtccagct tcagtcttcc gcatg yy 
74641 agegagttat ctcagtacca tttattgaat agggagtctt ctccceattg cttgtttctg 
74701 gLgttttgt caaagatcag ttagtcatag gtgtgtggcc "atttctgg 9"ctcta 
74761 ctgttccatt agtctatgtg cctgtttttg taccagtacc atgctgtttt ggctactg 
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74821 gcctggaagt acagtttgaa gttgggtaac atgatgcctc cagctatgct cttttcgctt 
74881 aggattgcct tagctatttg ggctcttttt ttggtttcat atggatttta aaatagtttt 
74941 cttctagttc tgtgaagaat gtcattggta gtttgataga aatagcattg aatctgtaaa 
75001 ttgctttggg cagtgcggcc attttaatta tattgattct tcctgtctat gaccacggga 
75061 tgattttcca tttgtttatg tttcctctga tttctttgag cagagttttg taattctcat 
75121 tgtagagatg tttcacctcc ctgattagtt gtattcctag gtgttttatt ctttctgtga 
75181 cagttgtgaa taggattgcc tttctcattt ggctccaggc ttaactgttg ttggtgtgta 
75241 ggaatgctac tgacttttgt gcattaattt tgcatcttga aactttgatg aagttgtttg 
75301 tcagccaaag gagcttttgg gccaagactg tggggttttc taactataga atcatgttgt 
753 61 ctgcaaacag ggagtttgac ttcctctctt cctatttgga tgccctttat ttccttctct 
75421 tgcctgattg ctctggctag gatttctaaa gtgtgttgaa taggagtggt agagagaagg 
7 5481 catctttgtc ttatgccagt tttcaagggg aatgcttcca acctttgccc attcagtata 
75541 atgttggctg tgggtttggc atagatgggt cttattattt tgagatatgt tccttcaata 
75601 cctagtttat ttagagttgt tatcaagaag gggcgttgaa ttttatcgaa agccttttct 
75661 atgtctattg agatactcat gtgttttttg tctttagctc tgtttatgtg atgaatcaca 
75721 tttattgatt tacttgtcaa aataaccctt gtatatttgc tgagagaaat ggtttctgtc 
75781 tcaaggacta taaaatgttt attaaaggaa tgtatttcac atgtttataa aaggaacata 
75841 ctttttatca gatatggcta tcatctcaca atgattttgc ataattccaa aggaaaaaca 
75901 tattcttgtt cacatgacaa aagcaatttg aatatatgaa ttcactgcct gacaccaaca 
75961 aaagcagtga acgcatgtat gtgttgaaag ggaagaaaaa atatatgttg tggcaaaacg 
76021 aatttaaacc aaagaagctt ttttttaaaa aaaaatgtta acaacactat aaagccaggg 
76081 ggtggtagta tatgatgaat taattttatt gtttgaatac agcacttagt tgtcatggca 
76141 acctgattaa gctgtaacct gaagacaact atatctgaat cagcatattt agaaagataa 
76201 actgataact tcaaggtaca gtttgatgct gggtttaggg caggttaaaa agctatttag 
76261 tcatttcggg ttgggattta gccttggtcc ttaaagagca gcactgatac taagtaagta 
76321 attcagattg ttgattaaaa cttcagcaga aaccaatgcc aaaagttttg tagtttcata 
76381 acagaaaaca cttaatatat aaagaaagga gaggagaaaa gaggaagaaa gaaaaacatc 
76441 actagtgaaa agaattacct ttaattttaa atcacctcta tatttgggct gagatattgg 
76501 tgattacacc aaccttttat tattattttt caatcaggta acaatgttta aaaacaaaca 
76561 aaaaccctag ttattttgac ttcatttctc ttttcctttc agagatagca aacaaaacta 
76621 ttttaaaaga ttgactcaat gtgctaagaa aatataattt tagcatctct gacatggata 
76681 gcatcctcaa aaccactctc tgtaattatc aaatattcta cttggagcag gaatgagttt 
76741 tgctagaatt ggaaaacacg gggagaagaa cttggttgtg tatcttgttc ctacttttta 
76801 ctttagaatc tagcccattt ctaacttcgt tttgggatca ccctactccc acaataaagg 
76861 atgacttcct gaacaagaca gtgaaagtcc agtgttaatt gcctgtacag aacttttcga 
76921 ccaaagcaat atgaatgcat ctgccaggtg gttagaaagc aaacaaagat accaagtggg 
76981 gagtgtttta gggaacaact attgagctat ctagtaatcc cagcttctac ccacttgttg 
77041 gggcagcatc tctagaaagt atagctgaga aactcaggct tccatgaaat aatatataca 
77101 gttgcccaga tgtgaggctt tgttgtgttt cacttaagta tcacaaaact agtcaatgtc 
77161 tgtcatagac taagtttggg ggattaaggg tcatgggcac taatatgttc tctgtagtgt 
77221 gcatcgaaat tctctattct caactgggtg tggtggctca tgcttgtaat cccagcactt 
77281 tgggaggcca aggcaggtgc atcacctgag gtcaggagtt cgagaccagc ctgaccaaca 
77341 tgatgaaacc ctgtctctac taaaaataca aaatgagcca ggcatggtgg cacatgcctg 
77401 taatcccagc tactagggag gctgagggag gggaactgct taaacccggg aggcagaggt 
77461 tgtagtgagc cgagatcatc ccactgtgct ccagcctgga caacaagagt gaaactctgt 
77521 cttaaaaaaa aaaaaaaaat ctattctcat ccattttatg aaacattttc tttttaatgg 
77581 aaaaaataca gaaaatgcct catgcaattt cacctaacta ctgattcagg ataagaactt 
77641 tgattttaac cccagttatt tcagatttta aaataaatta gtttcctcat ctataagata 
77701 tgtgaagagt ttcaactaca atctgtttag actctaagga cttctcttct cattgtatat 
77761 atttttcctt attaaactgc aaatacgcaa aaggtaaagt atgatatcac ttaaaatatg 
77821 tctgcttgat tttcctagga aataggcacc tagcagagaa catatggttc ttgagtagga 
77881 aagatacaca aggggtatgg agggactggg aacgagggga ggggagttgg aggcattcta 
77941 gacaaactga ttctgagatg gaacacaatg aagagcttcc tctccaatga atagatatat 
78001 gtaaatgggt aaagaatata ttgaagatgc tattatactc tactaaacct agaagtggta 
78061 gaacccacgt ctcctatacc taatggccaa aagaaaccat gcgactattt tcaaggtaac 
78121 atttgagatt tgaacttgac ttggccaaaa atgaagacac aagggaacaa aatgatcaat 
78181 ccctttaact agttctgacg aagagtcttg ttacaacctt tccctgtggc aaggagaaag 
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78241 actaaacata gacactcctc tcttctgagt gagattcttg gatttaatgg caaggaacaa 
78301 cttSccaga gttccttctt tcttcgctag gtattttgta tttttttggg tttatctcaa 
78?6l cttgatgtac aaactctctt tgtctttgtt tatttagaca actgtttacc agttctgacc 
78421 cacaag?gag gtttatctgc gatggaaaga ctgacttcca ttgagttgag "ccatggat 
78481 aataataaca attttttaaa aaggccatac agacatttaa tctcagcaaa "cctctcta 
78541 ttcaatttta ccaaaatcat gaattatttt gctttgtttg tctttgtaga J"tcctgtt 
78601 ttaatatgtt tttaatagac aacaaggcac aaagaatcct gggtaaa.aa tacatgttaa 
78661 aaatagttac tacctaacaa tgttactaga acaattagag ^agaaaac tctttcacat 
78721 gagaagccag ctaaaaacaa aggttggcat gacgctattt ctttgattct "ttaaatta 
78781 Lacagcaca tttgctccaa actcatcCct cccacttaaa agtatttggg "ttttgttg 
78841 ttgtctgctt tgcaatgctc cctaaaatac accactgtgg ^cctattct "gtgtaatt 
78901 ttactttttt cttctatttt taaatagata cccctggtgc caatgtacat ttatatgtga 
78961 gctatatata tatacctttt ttcccactca gagagcaagg gaattatttt ^^gaaatc 
79021 ctctttctag ccagattcca ttaggttgta ttattcaaat gcactgtaac ataaaattta 
79081 tttcttcatg tggtgtccag ttgctaagga acacagccaa aaagtccaac "tgcaacac 
79141 aacagaagac gagtagagat tatgagggtt gcccatagac acatacagag gctctgagca 
79201 aggggaa?ta cacttttgtt ttcaaacttg gaagtgcata atattattaa ^aaatagtta 
79261 t^Satccc atgtacaatg gaacttccat tctccctgga aaagcacagt ^"ttcta 
79321 gactcatgac ctctcaagtc atgcagcata ttttaaacag aagccctatc atttctgcct 
79381 ?taaatgtaa aacaggtctc ctgaaaagca tacgatttct gaaatgtgct ^catgtcca 
79441 ccaaacLag cact?taact ttg.tttttct taaaggcaaa tttctacaga ^acatgaatc 
79501 cgacagagca ataaacacca cctgaatcat tttcaaatgt ctcacccaag "tactggac 
79561 acatgtaaaa ggtggtgtct atcataaaga cctaaaagat ggtatgatat cagagccttt 
9I2I SSaglcc ?gaaagaggt acttacattt tgccgtcact "gtaccctc ctagaggagg 
79681 ggtgtggcct tccaatgcat caaatccagc agatactaag accatgtctg ^caaactc 
79741 ??t§g?caca ggcttcacga tggtcctgca cagtaaaaat gcaaccggtc a^ggga 
79801 ctggtgaata cctttaaaaa tcgttcagtg aaaacgacct ggcacaacaa taggaacctc 
79861 ccaagaataa agaaaagggg aataaaaaca ttatttgaat ggg>e»«g 
79921 ccttaataat aaatcgctgt tattttagca tcccaattca ^cttttttg 9"catcttt 
79981 tttcctccaa atggaaaaaa aaaaaaaact gctttgcagg tacattctaa agcccatcat 
80041 attacacata cgtctgtggc tgttttatcc cactgcctat aaaaaactgc "cttccaag 
80101 ggagtgacta atgttttaca gaggaaagtc aaagctttag tgaaaacccg gcttgctcca 
80161 g?tag?gaga ac^tggtgta aatttgaact ataaatttct tttgggaaaa £ttgctttc 
80221 ccaacttaaa aaaaaaaaaa acatttttaa atatttatca tggtaggggg tgactcttgc 
80281 aaaggagaaa cacaaagttc ccttaataga atccagacta caatgttaag t 
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ggatcccaaa tatctcagag ctggtaggac ctggggtttg aatactgacc "tgacacaa 60 
tgcggaagag tctacgtgac tcagagatca cgttggtccc agaaggaaaa taaggaaaat 120 
aag^tggcc accctggata ggggtaggtt gttgggcctc aaagaggttt 9-tgagcaa 180 
gagtggctca ggcctgggca ggccactgtc cccaggagca ccctccctgc ccatcgcgtc 240 
?c?c?gcccc EcctSgc acatgtcaca ctgaccacat ctgtagacat "tgagttgt 300 
agctgcagat ggggaccagt ggctcccatt ttcattttag ccattttgtc tcctgcaccc 360 
actc?ct?ca ?I?aatctag tcagaatagc acttctaggg cacacgttct cagtccaagc 420 
tgtgggaaag ctccccttat ccaagagagt ttaaaggtag tgacttgggt "ttgcgagt 480 
gttttgttta gtaaggactt gtggggagga accgtgctaa gccataacca atgaggagaa 540 
gcaagacagc ctgtctgccc ccaggagcca gtcctctgct cttctgcagt «=aggccactg 600 
ccttggggct ctagtcattc cagtggaaga tgaatgtaac ctgcctggtg ^gtgacaac 660 
cgtttcctcc ctgaccccag aggagctggc tctagaaggt tgggatcaat cctgaattta 720 
gtttatgtgt tagatttata tatatatata tatataaaat. atatattaca tacataatat 780 
atataaaaL catattacat atatgtaaaa tacaaaacaa taacctttct ggggtttctc 840 
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gtggcagttg aaatagtccc tcatgtggtc 
atgggataag ctccttgacc tctgaggagc 
ccctccccgc cttgtttcgt ggcagtgaaa 
cactgatttt ttgaatcatg ttctagttgc 
ttgagcataa ctgtactaaa tcctttttcc 
ttaaaaaaaa aacaaaaaac cgtggctcag 
cgttaagaca gatgcttagc ctggagggag 
gagtggcttg gaagcagctt tctcccgctg 
ttttcagaga aaatcccatt tagccatcag 
ccccaaagaa gggctggacc tactctctcc 
gtctccaagt cactgaacaa atagcctcct 
tccttgggaa gtacccccat gctagtgtcc 
caggccaggc gtatcccact ttcctctaaa 
ctttggccac gggagctgaa gccaggagct 
tcctagcaac atttttgttt ctctgtgttg 
cctgctgcag tctgcatcag gcctcctaca 
caccagcttc catggcccat tcctacccca 
caggcgattg ggggtactgg actcggccag 
gtgtggcctt ggatatgtca cttcctctct 
gaggccatca gagaggaagt gacatgtcca 
tctcttgttt ttattgactt tcttagaatt 
aattgtacat atggaataca gagtgatatt 
aatcagggca attcgcttat gtattgcccc 
attcaaaatc ttctttccta gcttttgggg 
caccctgcag tgttgcagaa aaccagaatc 
ttgttaacca acctctcccc atcttcccct 
catggttcta ctttcacggc ctccgtttct 
agcttctaaa tgggccagtc ccctatgcgt 
agcctgcctg ttacctggag agcagtaatc 
gcagagtttc cattggaaaa aagcagcttg 
ctatctaagt aagccatata tctcctgctc 
ctgagtcctg ccacgctcca agaagctgct 
gagtatgtag cctggtttcc atggagtgac 
tccccaccga atctcaactt gaattgtatc 
cccaggggga ggtaattgaa tcatgggggc 
gaataagcct tatgagatct gatgggttta 
tttttccgtt gccactgcca tgtaagaagt 
ctgcccagcc atgtggaatt gtaattccag 
atgtctttat cagcatcgtg aaaacagact 
tccatggctt ttagcaggtt ctcaaaggtg 
caagcttcag gggtaaactc cttcctacaa 
tcgttcagtc agtcataact ggtgagcctc 
gttgctgggg cccagcctcc tctggaaaga 
ctgctgggag cacacccagc actcacactg 
tgttctctcc aggtgcaggc cacaaaggtg 
cttcttgtgg ggatcatgat caaacctggg 
gtaacccagg ctatcttctg ctgcttctcc 
tagagtgttc tatttttata attttctgac 
gtcttagaaa agtctaagag tcttagaaaa 
tcttctcctt tgtttttttt tttttttttt 
ctggagtaca acggtgcgat ctctgctcac 
tctcccgcct cagcctcctg agtagctggg 
atttttgtat tttttctttt ttttagtaga 
tctcgaactc ctgacctcaa gtgatccacc 
aggcatgagc caccgcgccc ggccagggct 
ggtggccccc taagccctcc tctagagctc 
catggctaca aagagctatc taggaggagc 



gtcagaaaat aagccattcc tcatactaat 900 
aggagtgctt cctgctgtgt gttttagaat 960 
tgcctcttgg tcctgtccaa atgtgtcttt 1020 
ttggtcctgc cacatgggtc cagtgttcat 1080 
agatcagtat aataaaggag tgatgtgcaa 1140 
gcctatgtgg actcaggctg cgggtcccag 1200 
gcacacaggc acactggaag ctgggcttgg 1260 
tcttgagctg cttttttgtt tttgtttttg 1320 
ctgcactaac actagcagta gtttgggtct 1380 
ctttggggat gccccagttt ctatttcttg 1440 
tgtctcatca acttttccct gtagcagata 1500 
caggaagacc cacctggagt agagaaagct 1560 
gtactccctg tcttgagttc ttgttcatgt 1620 
ggagttagtc gggcaggagc atgtgggtga 1680 
attgtaagaa tgtagtcaat gctgggagga 1740 
gggaactctc agccccaaag ggagagtaca 1800 
caccacatcc tcgccctgaa gctgctcagg 1860 
gctggaggtg agaaagtata cttccttact 1920 
gattacctca gaggagactg agaagagact 1980 
aggccacgca gtaagggagt atacttctcc 2040 
ttttcttttt atttgtagtt gacacataat 2100 
tcaatatggg tacacaatgt gcagtgatca 2160 
aaacatttat catttctttg tgttgtgaac 2220 
aatagaaggt aaattatagt taaccagagt 2280 
cattcttcct gtccagcttt aatttggtat 2340 
ccctgctacc catcccagcc tctaaatacc 2400 
tcagttgtaa aaccagagag attgaactgc 2460 
caccggccac tctccagcag tgacgggcat 2520 
agcccagaaa tcttgttgac aaagctaagg 2580 
caggaaaaat tgttgataag aagtggaaat 2640 
cactgcctga ggcctcatgg gctccccact 2700 
ggagttcccc agagtagcct tggtgaatga 2760 
ccactagccc tgtgatatgg tttggctgcg 2820 
cctcagaatt cccacgtgtt gtgggaggga 2880 
cagtttttcc catgctattc tcatgatagt 2940 
gcaggggttt ccacttttgc ttcttccgta 3 000 
acctttcacc ttccgccatg atactgaggc 3 060 
ttaaacctct ttctcttccc agtctcaggt 3120 
aatacaccct gatactgcag ggggtgtcag 3180 
atgcatagtc ccaaaagggt taatgaagaa 3240 
ctactgtgtc atcagccact gaatttccca 3300 
ttaaatgttc ttagaggttc ttagagctgc 3360 
gccaagtggc agacagagga ggtggcagcc 3 420 
ctccatgggc cctttccata gaacagacac 3480 
gacgctgtct gtgctaccac cttactcact 3540 
aatttgatgg agtctaaatc aaaattaagt 3 600 
cctgcaactt cactcacaac ataagcatta 3660 
tgatggaagt gaagtgtctt agggcttagt 3720 
agggatcctt ttccttttta atttttcttt 3780 
tgagacggag ttttactctt gtcgcccagg 3 840 
tgcaacctct gcctccctgg ttcaagagat 3900 
attacaggca cccgccacca aagccggcta 3 960 
gacagggttt cgccatgtta gccaggctag 4020 
cactttggcc tcccgaagtg ctgggattac 4080 
cctttttcta atgtgcatat ggtaccatat 4140 
ctgtgcgaat ggcctagtag ctttgtctaa 4200 
cattgaaagc tatggggtgc tgttccatct 4260 
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gtgcatgata cagagctttc taagcataga gccatccaaa gagagtggat tgccgtggga 4320 
ggtggttctc cactaggaaa attattcaag catgggctag aaaactgttt ggctagaata 4380 
tcatagaaga aatttaagat gattggacta ggtggtgctg ttgccttcca atcttgagat 4440 
tttcagagct gaatgttatc tcttgggttt tactgtggac attgtggtct gtagaaaata 4500 
atttccaatc gttcttacac atatttaaaa gatgtgtgta tgaaggagct ggggagacag 4560 
tcggggcagg aagtagtttg gatatgttct atttatacag taaaccctct ccactcccca 4620 
ttattatcac tctgttctct gtcagcttct tctgggaggt actgagactg ttctggacaa 4680 
agaaaatgga tacatggtgg ggatggtgga gaagaaagag agggtatcac cttagctggc 4740 
catgatatta ttatgcctga gttatgcacc agaataaaga gaagacaaaa agttaggtag 4800 
gtcatgcagt gcttagcact cgatggggca gagtttaatg gatgatgaaa cgaaaaatag 4860 
caagacaagg gtgtgtacgc acaagtacat gtgcggttgt ggctggcgga cacacaggca 4920 
tatcttctcc tggaaaagcc caacacttgg ttgactctgt gtgtggcaat tttaggaaga 4980 
agaagaattg tctcccactc tgtggggaaa tagcttagct ttccatttct ttctagaagg 5040 
agtaggaact ttggaacaat gtcaacaatt agaaagccca gtttagatca ctccagtccc 5100 
aacctggcag agagaggacc cctctcctgg ggtcgattag gggccacatc "ttgtgccc 5160 
ttcctgctca ttggcatctg aggatgagtg agtctcactc actgaggcat gaatgttgtg 5220 
gttcatctgg ctaatgaggg atcagggaga aagcttcatc tcatttaagg tcttctttcc 5280 
tggcgtggct cacacctgta accccagcta cttgagaagc tgaggtggaa gattgcttga 5340 
gcccaggaat tagaggctgc agtgagctgt gattgtgcaa ctgcactcta gcctgggtaa 5400 
cagaggagac cttgtctctt aaaaagaaaa aaaaatagtg cttctcatga tgggaattcc 5460 
agtcttggag ttgcatgctc tcagagctag aaaagacatt agcggtcaga cttcttgtcc 5520 
actccatggt ccttctcaga gtcacagctt taccaccctt aggagggtcc agtcaatgtg 5580 
gagttaaact gagccatgag ggactttgat ttttgtcctc ccagggctct gcccaggaca 5640 
cctggcaatt gccaccctgc aagactgccg taggcgagat ggccccgggg atgcccattt 5700 
aacagaagct gccgcaagat ggggccgcct gtggtgtggg ctgacaggca ^gtgtagg 5760 
agaggcaatg gttgtggctt cagtgactgg aaggaaacgt gttatcttct catttcttgc 5820 
taaggcaagg tcagcactgg ggtcagggtc aggcagggtt tttgatgtgg gatgcaggcc 5880 
ctggagggat ggaagccagg ggctttctac agagttgagc tcctccccct <=tgcttctct 5940 
gaagcttagt gctgggggtt tggtatttct aaagcagggt caggagaggg "gctctggg 6000 
gacggtccca gcaaaagcag tgggatgttc tgtgtactca gaacatgaat tgctggtggg 6060 
gtgggcgtgt gacgtggcag agggcaggta ttaagcagtt tttccacctg tcctcctttc 6120 
caccttatgt ctttgcccca ctttcctata ggcttgcact tggacttaga ggctgaatct 6180 
aggatatctc tcctaaaagg accgtccact attggaaagt cgagtgagga ggagaggccc 6240 
atctattgaa tgggattttc ccagatgaga ggggctgggt gacagaaagt ggatggaacc bjuu 
tggctgaggc ctgccatccc ttggcctggg gatccttgga aggaaaagaa caatccccag 6360 
gttcttccct catgacctgg ggattgttct ctgcattgct cctgacttag tggaagtgaa 6420 
aggtgtccac ggcttagggt tgcagaaatg actcagagct aagctaccta gattcaaatc 6480 
cagctccaaa gacaatcacc ttccctgcgc ctcagtttcc acccctaaga taggggcaat 6540 
aaagtaccca ctggaggagg ctcttatgag agtgaagtga gtgaggacac aggaaaacca 6600 
tggagcaggg cccagtgcgg agcagtaggc atctgctctg atgattgtca ttgcaaaagg 6660 
acccagttgg gcactacaat cagcctgtcc tcatttggcc ccaggaacca ccacttgcct 6720 
agctgtggga ccctgggtaa gtcactcaga gtgctctgaa atttggcttt gctacaagta 6780 
ggactgctcc ctgcctcaca gaactgttgt gagggctaaa tgaaataatg tatgcagagc 6840 
ttagcaggcc tggcatgtag taaatactcc ggaaacattt tttttaagtt ccagggtggt 6900 
tgtctatctg gatgtcacct ctgacctctg aaaaccacag ggattgagga taggaaagca 69bo 
gtgctccttt ctgcatccac ccggtcccca cctcaccttc ctgagcacca ggaaaggagc 7020 
ctgaggaatc aataaggcca gaggaggaac cctgcagagc gtggtcagct gggaaggact 7080 
tgggcagtag gagcagaggg ggcaaaggag ggcctgggtt gggggtacgt ggcagcatgc 7140 
ctgtcctcag cagacacctc ccactgccca tgcttcttgt gggggtgggc cagcccagct 7200 
taggttatct tggctcattg tccactagtg ttttcctcag atgctccctg ggagctggca 7Zbo 
gtactggagg gggtggcaag tggcctcagt cggctcacag ttctaggacc gggcccaggt 7320 
cttggaagcc ccttgagctc tcccccttcc ctgcttaggc cactggaaga cagaggtctc 7380 
caaagaaaga caaaagctgg ggtctagaca taccccatct ggggtctgac ttaaaggcct /44U 
ttgccagggt cacctcctgt tggcatcaga gaaggaaaga agtgtgtgtt tgtgtgtttg /buu 
tgtgtgtgtg tgtctgtctg tttgtctatg tctgcaggtg gacaagtagg gccgggtgtg /bbo 
agtggaagtg gaaaggatac tattctgccc atccctcctt gctggccccc cagccagctg 7620 
ctaagatcca gagtctgggc agcagagtca accctactgc agctgggggt gttgagcatg /buu 
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tctggggaag agctaaaagt ggcagaaaac atcctgtttg aaagcaatgc tttgctgtat 7740 
ttaacccctg caacacctgc tccgcctaca cccggtctcc acagacagga gatctcagac 7800 
acctgccttt gaagctgtcc caagaggcca aggctgtggg ctgccatcca agcctgcccc 7860 
attcccagct cctgtgcggc acctcctctg ccctgcctgg ggcagccgtc ttcccgctct 7920 
tagcagcagg acacatggcc cagttgctct gcttcctgag ctgcctacaa tctggagatg 7980 
gagggggtag tgagagtgtg ggtctcccta acgaaaaggc ccttcctccc tcctgacacc 8040 
ctgggctgtg agaggagaag gagtgcctag gcgggaggct gtttccttct gcctggggct 8100 
ggttgccgcc accgcttccc actgctcctg ctactccctg cctcgaggga gggccatcct 8160 
ggctgctgcc cagccgccac ccccacaccc ctgccagcga tgacatggca tgcctgctcc 8220 
caacaagcca cttctgtttg cagtcactga tctggggact aaagtccctg gaaagagcct 8280 
ctcgtgccca cttccttaga gactggggag gcggtcagcg ctccgcctta gataaaaggt 8340 
ttccccttct tcatttcaga agcctttggg tctgaagtgt ctgtgagacc tcacagaaga 8400 
gcacccctgg gctccactta cctgccccct gctccttcag gtaggtgttt cctcatcagc 8460 
cgcaacttcc ctggctttct gttttcaagg ggcggggtgg gggggagggg cataagaagg 8520 
tggtgggcag gggaaggaag ggataccacc caggattttg caaggtgggt cccgggccag 8580 
cagagtctgc aactgagatg catgagtgtg tggggtgcgg gtgggagttc agagaagggc 8640 
tcaggagatg gggcttgctg gctccagcca cgaccctggc tgggctctcc tgtgcgtctg 8700 
atgtttccta tccagccccc atctcctctt tctctttgct gccttcttta gtctctgcct 8760 
gtcattcctg ggactttcag ctctcaagcc acagaggctt ggacatctcc acatgtggac 8820 
tctggtcctg ggcgctggct tcttgatagc agcaaataac ctcaagcagg gttgggtctt 8880 
ctgtcagctc ccctgaaatg gtctcattca ctgtgggcct ctggctgctt gatccagcct 8940 
ttccagcctt cacccccagc atagagactt cctgatgtca aggcagcacc ccaccccatt 9000 
gcaggactgc cccgttgctg tgctgtggta gtatgttgtt ccactcgctt gcatcatagc 9060 
atctccaaat gagtccatgt gatgctgaac atgtgttgac tgatttaaca gatattcctt; 9120 
cctacccccc atttgatttc tctgttttcc acgaaatcca ccggatactt gggagcctgg 9180 
atgacccaga ctctgtagca acaccacgat gactcggagc tgcagcatct cagctgaccc 9240 
agggttaagc cacaagcatc ctggacagtt tcccctatta ccccacaatg atattgggcc 93 00 
tccgggatgc tggccacatc ttgaatgtgt gctatgttct aaaacctgca ggcatcagct 9360 
tggacttggg atggtctttg gggacaatgt tgatagatcc acaagcactt tttctatttt 9420 
taattgtttt ttaaattatg aaacgttttg tatattcaga agggcatgca aacacagata 9480 
tacaaaacat agatgtagtg ttttgctaat aataataaga agaagatacc atatgctcac 9540 
tactcaaaaa atagaatact gctactatat aatgcacacc cctccccgat ctcatctctc 9600 
caaaggtttc tgttaatcat tcctttgttc tttttttctg aacttttctt ataggttcag 9660 
ggggtacctg tgcaggtttg ttacaaaggt atattgcaag atactgaggt tttgagtatg 9720 
aatgaattgt ctcccaggta gcgagcatag tactcaatag gttgtttttc agcccctgcc 9780 
cctgtccact tgtattccca gtgtccattg ttctcatctt tatgtccata tgtacatgat 9840 
gtttagttcc cacttataag tgagaacatg tgctattttg ttttctgttt ctggctttgt 9900 
ttccttagga taatggtctc cagctgtatc catgttgctg caaaggaaaa aggacagtgt 9960 
atgtgtgtaa aaaggacagt atacgtgtgt aaaaaggaca gtatatgtgt gtgtatatat 10020 
atatatatac acacacacac acatatactg tattttcttt atctagtcca gagttgatgg 10080 
gcacctgggt tgattctgtg tctttgctat cgctgcaatg atctttgttc tctttctgaa 10140 
agtgcttctc tctttatata taggtatata tttatacttg ctaaacttta atgtatatgt 10200 
agctgctaaa atttaatata tacattaaat atgtatttat atatttaata tatattaata 10260 
tataatatat attaatatgt atttatatat ttaatgtata tattatatat acattagagt 10320 
ttagcaagta taaatctagc tgtgaaagaa attagcaata gtgtcactat tactattagg 10380 
atagttcaaa agtaattgcg atctttgcca ttatttttga tggccaaaac cacaattact 10440 
tttgcaccaa cctaatacat taaggtttcc aggaaaagaa aagctaaatg aggttaggga 10500 
atctccgagg tctgtgaccg ggattccctc tgtccctttg ggac-tgatga taacatattc 10560 
ttgcttatct gcaccacttc tttcccttgg tgtgaagctc tttggggaat ttttagaaag 10620 
tatttgtttt attcatttgg cagtagtggt ttctagacat atcttaaggt ttgggcctct 10680 
ctgggcctca tttgtaaagg ggatgatgat aatagcatct acaccatgaa gtggtatgaa 10740 
ggtgaaataa gacttaatga gctttgatat tccacaccct agatcagaga tcatgggcct 10800 
agtcattgaa aagtagctca gagcctccca agggccccca gaatctgcct ctgtcaccca 10860 
agggcaggag gaaatggtac cctggggtgg agtgggttct tgtctcttgt ttcctggctt 10920 
tctctcttat ttttcttctg acaagaagga ccctttgcct agggtcaaag gggtcactga 10980 
aacctgtaat gacccttttg aggattcaga taaaattggg agaactggga ggcagtaggg 11040 
tctgaaagca tttcagggca gtctgaggta tcccagaatc atctctgagc ctgacagtag 11100 
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acgggatcag ac g =a g ca g a caaagctggg jceejgttt « aagagtcaag m«0 
ccagctgctt cctgagaagg «ttece»a ^tgtgggct J J aaaaac „tc 11280 

ISSS StSjct- U = -aaataatg 1»J0 

ssss —fa ssss SSUS u S o 

£5£E — cac ct 9 aaa tCCt c aattcccccc accctcaaga ?ac 20 

tgagggttt c tctccacatg taggtgctga ggctgaggga WJ^ctcat tttc^gg u640 

a ggggg c g tt ggg ca g gata gaagcccctg acctgg tacaccctgcj aagtaaaaca 11700 

cta g tgcca g tagcacgaat gggttcat g c atatgatcct tacaccctgg * 760 

cctcttccaa tgcagacagc gggggcatgc agaggtgaac cactaaaccc -at ^ 

5= S= SSi =| SHSE Sii E 
SSI ™s =E ==§ ifs iEs S 

?tcacttcaa tgctatgacc tgtgaaggct gcaaaggctt Jttcaggtga ^cctcctc 
caggctctcc ccagtggaaa gggag gg aga agaagcaagg ^"ccatg aa ^9 
tittttt cacatctcct tccttacaat ^ccatggaa «tgcgffcgc tcacagccac 1 
aggagcagga gggtcttggt gagtggtatc "cttttecc tcctctcagc tccag g 
cc?ctgactc tcttggaaat cgctttcctg aggttgctgt ^gggtctct ^cttt ^ 
tacgcctgta acccacagcc tcctacacca acccacgtgt ^^ccttcc ag g g 
tcctccctgt tgatgatcac agcttcctca cccaagagac ^atgtct 9 
cccaagaact tggtttcaga gcttgccttc ccatccaatc caaactgttc ^tgg 
gggaaatggc acctcttgtc gggtcatcac gatctgtacc catatcttca cccaagg Q 
SStgtcSg gtctgaaagc caaccttgga acatccaggc agtgtcagga ^gtacctgc 12 
attcctgttt gatcagggcc agtttcttta ccaacacac ^ccttacat «ggg?ggga 12840 
ttacagatgt gaaaggtgtg ggaaaagcac tggaggttcc cattcaaagc "JW^W 
gcgtgggaaa gggatgaatt ggggcaggaa ctgggaatca tgagaaatta gcatt gg 
?gL?? g gag agagagagag agaatagcct saaagaaggc agccaaaaca ^cttctgt 129^ 
ctagcggtct agactgga gg t gg ctat gg c agggctctaa c "tcaaatg agg « 
aaatcaagtc cagaggagga tgctgaggtc ggcttggttg "gtctaaac c^agtg 
tcctcgcctt gggggcacag tgaattcaag tc«agc*ct ^tgtgggac tctta ^ 
ggacttgggg tctctctgtc aacacaagct cctgattcac «gcccc g n260 
cagcaggccc agagtttcat ggccttga g c aatt g ct g gg «gtggggtt t«g ggy y 
ctaat?gcct gttlggcctg gcactggctg cccgcttggc ttcccggcag «tactctcc 13 
agctcgggga accagacaag cagcatcgct ^ctctaagt cjtgttgctg -tttgccaa ^ 
tccttgggcc tgaggtccac acatcctgca SMtrogcct tctagagccc cag g gg ^ 
tcccaggtga cacatggacc ctttcctgcc aggtcctcta acttgggggg c g gs ^ 
tgctaatgag ag ggg aatct aac g cacacc tcagcgcctg ="actacca ^ 
cagaaaggca tggtctgggg tgctggccat ggcaataatt tatgggatgt «ttgc 
atggatgtcc ttgacatatc taggttttag ttaactcaac taatggcatg "tgtattg 
SccaLc ctctgctaca tagtgttaat ctgaggatta atgagatgac atgtaaaaaa 1374 
gtgctttgaa aaacactttt tcagtctgat gaaaaaagct gagatttttg agcctga gg 
g^accactg ctgcccttca tggaaccatg ctctcataaa a -a " 20 
cagccagcca gccactttcc tcgtgtgtgt gtgtgtttgt gtgatttttt tgtagcg g 
gggcctcctt atgttgccca ggctggtctc aaactcctgg jctm 4040 
ttggcctccc aaagttctag gattataggc atgagccacc atgtctggcc "gtg 
ttcactcatt ccgtcaccag acttcaatct ^ttt.t« tc^ggcattg OT^W^ 14150 
tgtcaatatg gagattctca ccgaaggtca tatcttgtca S£«9 CC cctgagat 14220 

gttatggagt ctctaccccc aaatccactc tctcctccta W« tec tec ^cctg g 14280 
tcagctctgg gaaatgagaa tcttaggtgg c-gctggttg ^gtgaca 1434Q 
cagttcctca ctggagt gg c tct g act g ct atgcatctgt agttgctgcc cc as 
ccLtaggct gggaatcctc aggacaggag catgtgaggc atctgggtgg agagaggac 
ggtcctgJca ?g?cccaggc tgagtgtgaa agatggcaga acgaacaagg ^ggtatgtt 
tgtaatctgt gtcaccacag actgacagag tggctgtgtt gcttgtgggc acatga g 
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accttaaccc actcttagtc caccttgaca agagccctta gagtctgttg "ggctgttg 14580 
gtcacaacca ctgcctgcaa tgcctggcac tatgggctgc aggctggttt tgtcttgtta 14640 
ccctgtcctc agtctacctt acttagatct ttactgtctc tgtcttgatg actaagctag 14700 
gctgctacat tctaaagagc caacatgtct gtcatttgct tgaggatgtg ^tgaaagag 14760 
aatgagtggg gttatctatg gattgttcaa gagtaatgtt cagaaacttg agggaaggtc 14820 
actgaagclg tcaagaaaga cagctgcaag gttctgaatt ttgtttgata tgtacataaa 14880 
caaacacaca catgcacaca cacacacaca cacagtcaac cttcattatt catggattct 14940 
gtatttgcaa atctgcccac ttgctaaaat ctaccaaaat caatacttgc agcccctttg 15000 
?ggtcatttg tgaacatgtg cagagcagtg aaaaattcac atgacttggc acctatcttc 15060 
ccagccaggg tcttcacaat ctatttagtg ctacattttt tgcctttttt tgatttttat 15120 
?gg?gac??? gctgtttaaa acagttccca agcgtagtgc tgcactgctg ^ggtgttc 15180 
c?Lgtgcaa ggccgtgatg tgcctcacag ggaaactatg tgtgttagac -^ttcctg 15240 
aggacaacag tgctgctggc tgtttgatca atgttaataa ctcaaccaac aatatctatt 15300 
gaataagata tctttaaaca gaaaactcac ataagacaag gttatgtgtt gatcagttga 15360 
?gaaaa? t tt gtgaccagag gcttgcagaa acctcaccct gtgtttcctc -ggaacagt 15420 
gtttcaatat tcactaatcc agtgtccaca gtgactatag accataacta ^atgaataa 15480 
tgagaatcag ctatacatac atcatttctc ctcttcttcc acccctgatg ^tgcttctc 15540 
c?tctttgct tcatccaaat tttatttgga agttttccat tttgatctgg tccaaatagt 15600 
tgcttgagaa ccctgtggtc actcatatct gtttgtgaaa ctctgatccc aggaagcaag 15660 
gacaa?g?ca gtgg?c?gta ccttctctgt ggtgggtact gcatccttgc atccttggga 5720 
acacagagat gacaggaacc aagtccttgc tctcaagaag cttgcttgac catttcctga 15780 
tagttat?ga cagacagcat tgcttgaata ttgggtcact agctcttttc caagccctgg 5840 
agaccagtaa tccaatccca tttgaccatt tagtatttgg tttggcttct aagatagtta 15900 



actaaactgc tctaggagct agttgttatc atcaaaacga ^taagact ^taatctag 
ctgaagtgtg atgatggtta gaaggttaga gagggatcac agttctattg ^tatgatc 
aggcattaga ggccattgct ggtcaattcc tcctgcaagc tatttcatgt tgcttgtgct 
tcctgttatt ctggaataca gggacatcct cagagaaaga tgatatttcc agtgtgaata 
taaggttggc acaggcaggc ttatagatgg ccagacacct cttggctata tgttaacaac 16200 
taaagca?aa gtaagagcca gaggaggaaa aacatttgga ataggtctat tccaaatgac 16260 



actaaactgc cciaggdyuL y y « =»- - . 1 fi020 

ctgaagtgtg atgatggtta gaaggttaga gagggatcac agttctattg atctatgatc 16020 

16140 
16200 
16260 
16320 

S3=== ~~ ™- }«» 



aggcattaga ggccattgct ggtcaattcc tcctgcaagc tatttcatgt tgcttgtgct ^ 

16200 
16260 

aStatagtg ga^at atatgta^ g^gtggat gcatatggtc atggatggct 16320 



LCQuCUqUdU n.uyav.auaa uyvjw^—aa — ^ -> _ 

ccctttgatg aagagaatga aggtggatgg tgaggtttaa gagctgatcc tggaaggcaa 



ccctccgarg aagagctciuy** ayyLyyauya Z ^ I* iccnn 

gatgagaaac aggtcatcgt ttgcctgctt atcttgtctt cttcctccct gttgggatgc 16500 

gggcagatgt ccaggaattt aaaacctaaa ctgcttaaag gagagaaaat agagaaaaaa ^ 



gatgagaaac aggccatcgi. _ f „^fn-r 

ttaaataagg actctgtgca gctacaagct aacaaagaca gtgcagagaa gtgcgttttc 
gcttcctag? tccaaggttc ttgaggactt tgttaattat gggtcatgcg sagtgcaggg 16620 
ggcaaaaggt aggctggcga ggatccagga agatgaggaa tgttctggca "caggaagg 16680 
Icaccccact gatatttgta gctcttctag caacctgatg tgaaaggaag cagagaaata 16740 



gggaggaaca gccacacagg gtattctatg ggcacaagta aatgagtgac «agaagtca 
gtgttgctgg agagactttg tccaggtcca ctttggcagc tgacctccat tcacagatat 16920 
Jcaaggatgt gaatgaaaga gaatgagtgg ggttatctat ggatgttcca agagtaatgt 16980 
tcagaagc?t gggtagagga ggccaaaata tttggagagg gaaggtcact ? aagctatca 17040 
agaaagacag ctgcaaggat aggattttac attacctttt tgtcattctt ttatttcttt 17100 
tgaaa?tcag cactctaatc agggctcatt tgcatgactt tgcactcagc acacacttga 17160 
gatcttccct gtgcttgggt tatacagggc cagtggagag catggtcaga tgtgacccca 17220 
cacttccaaa gcatccttct agagactgcc tgaatcccta gagggatttg tcctagagga 17280 
gtccttcaaa cagcctctgc ttcatgctcc tggactttgg gaaagcatgt "ttgactgc 17340 
?gctctagct tggattgaga gatggtacat tcctgatgag aaccatagta tatatgaaga 17400 
tcagtgtatt agtccatatt cacactgcta taaagaacta cccaagactg agtaatttat 17460 
aaagaaaaca ggtggccggg cgcggtggct cacgcctgta atcccagcac tttgggaggc 17520 
cgaggcgggc ggatcacgag gtcaggagat cgagaccatc ctggctaaca cggtgaaacc 17580 
ccg?ctc?ac taaaaataca aaaaattagc cgggcgaggt ggcgggcgcc tgtagtccca 17640 
gctactcggg aggctgaggc aggagaatgg cgtgaacccc agggggcgga ggctgcagtg 17700 
agccgaga?? gcgccacEgc actccagcgt gggcgacagc gagactccgt ctcaaaaaaa 17760 
aaaaaaaaaa Laaaaaaaa aagaaaacag gtttaattga ctcatggttc tgcatggatg 17820 
gggaggcctc agaaacttac aatcatggcg gaaggtaaag gggaagcaag gcctgtctta 17880 
catggcagca ggagagacag agagcaagtg aagggggaag cgccacactt taaaaacatc 17940 
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agatcttgtg agaactcact cagtatcaca agaacagcaa gggggaaatc tgtccccatg 18000 
atccaatcat gtcccaccag gcccctcctt cgacacatgg ggattacaat tcgagatggg 18060 
atttgggtgg ggacacagag ccaaaccata tcagtcagat tccttggagt caaacagttc 18120 
ttgattctaa ttccagcttt cagacttgct agctgtgact taaagcaagt tatttaactt 18180 
tcccgtgcct ttttgtgtca cttgtaaaac agggataata tctacccaaa ggttgtcgag 18240 
agcattggag atagtatgta aaatactgac ctagaaagct tccagtggtg atagctagta 18300 
tcattatccc tttttagtgt cttagttttg aggacagatg gtcctttctt ccttttctct 18360 
accatggaac ttggaaagta taactatgtg atgtgttggc agtggtctct gaaaagaggt 18420 
tcctaaacag aaggagttaa atatcaggta tgaagaggga agggctgggc caggggctct 18480 
gagagagctt catgtcggtc aaaggctggg tagaactggc tggtgctcaa cagaactgga 18540 
cagtggttgc tgtaactagc acaggggctg tggctctaga catcaggagc tacagcacat 18600 
gaaacagaaa tatggtttca aactctgctg cctgcaggct cccatgctag gcacccagag 18660 
agcaggccta agacatggtg tctgcttcag gggtctcaaa ttcttaatga gatgtttaaa 18720 
atctacttta aaatctactt tcacccactc tcagcactcc ctcccactgc ctctttctgc 18780 
tagtttctct tctttccctt tatttagggt ttcctttgtc caggtcctgt tcccttttcc 18840 
tttatttagt tcttacaacc ctctctgaaa tgttgctccc attttacaga tgtggaaact 18900 
aatggatggg aaggttaagt aacttgccca aggttgtgct ttaagattta aactcaaaca 18960 
tatcgatcta accaaagact gcatttcatt tttaatgttt aggtagttgt agtgggtagt 19020 
ggatttttta aatgtaacgt cataatatgg ctttttaaaa agccaacagt ttaagaggat 19080 
atgtaagtga aaagtaaatc acctattcaa cccaattctt agttccctac ctcctccagg 19140 
aagctgtcac tgttgccagc tcatcgtgtt cgcttccaga ttctttatgt aaaagtgcat 19200 
atgtgtgtgt gtgtatgtgt gtgtgcacac acgtcaccat tctgcatctt ggttttatct 19260 
gctaaagaac acttcttcaa gctcattccc atttcagcat tcttcctctt tctttttcat 19320 
agtcacagag tattatatgg aggttctgtg agataagaaa ccagtgcctg gctgggcacg 19380 
gtggctcatg cctgtaatcc cagcactttg ggaggccaag gtgggtgfgat catttgaggt 19440 
caggagttcg agaccagtct ggccaacatg gtgaaacccc atctctattg aaaatacaaa 19500 
aaattggcca ggcgtggtgg cacatgcctg taattccagc tactcgggag gctgaagcaa 19560 
gagaatcgat tgaacctggg agccagaggt tgcagtgagc ccagatcgtg ctgctgcact 19620 
ccagcgtggg tgacagagtg aaattccatc cagaaaaaaa aaaaaaagaa agaaagagag 19680 
aaaagaagga aggaaggaag gaaagacaga tagacagaca gatagaaaga gagaaagaga 19740 
ggaaggaagg aaggaagaga gagagagaga gaaaggaaag aaagaaagaa agaaagaaag 19800 
aaagaaagaa agaaagaaag aaagaaagaa agaaagaaag agaaagagaa agaaagagaa 19860 
aagaaagaaa ccagtcctct gtcatggtca tttaggttcg gtctttggct tctccagaca 19920 
gagctgcagt aaccaccatt gcgcccatgg accgatctac ccacaggata aatacctgga 19980 
agtggcttta ctgcgttaaa atgtctgtgt gtttaacatg cttcgcattg ccaattgccc 20040 
tccaaaaaaa aaagtctgtg ctcttttcta cagtgctaac catcctttaa tgttttttta 20100 
aacccacctg aggagaaccc cctgatgctg cctctcacat acatgtaggc ccctacatca 20160 
tttgatgtag gtctttttat tcctttagat ttgctggggt ataattgaca gatagacatg 20220 
gtctatattt caggtgcaca actcgatgtt ctgctataca tatacattgt gaaatgatca 20280 
ccataatcaa actagtaagc attcccagca cctcacatag ctttcagatc aggagctctc 20340 
gctagttcct gtatcctgag cagacgctgg aatctctgtg acagtgcagt ggagatggag 20400 
cccagagggg atagttgacc ctacgcctgg gttatgcaac gtgcgtctct gctggcagag 20460 
gccacctact ggagaaaggc ccaactgtcc caggcctgag gccctggccc caggctcttg 20520 
atgcttttgt gaggtttttg tctctttctg ttttgataaa ctggtctctg gcatgagaat 20580 
cggtcaatgt cctctctcac ccctggcttt ctagaaactg catctatatt tagcttggtt 20640 
gccccacccc taccccccct tcctgagctg gggtataaat gccaaccaac cagaggatga 20700 
cagggtccag gctcagagag cagctgaggc aatgggctct catggaaacc tgaagctctt 20760 
gtttctcaaa tccaaaccag ctcacaggca attagtattg ggaggaaggc agggtagggt 20820 
gtagaccttc aggacaaagc acagagccag ggttgggcag tctggctgcc ctgactcctc 20880 
gtgggcagag agtaaatgac agccacacat gtggaagtgc ccttggaagg caggagaaca 20940 
gggaagaaca ggacctctga gccaagagga tctgtggccc agcaaacaga catgttgggc 210OU 
cagacacacc tgaaaggcca gctctgggat ctgagttcca gagagcctct gggtctggca 21060 
gttggagctg gggagcaaac tttctatacc ctgaacactg accccacgct ccagagcgta 211^0 
atggtgtcct cttccttttc agtgttctcg ggcttcatat gacaactctt aagcagaagc 21180 
aagggcgcca aacttttttt ttacccccag tactttctct tttatttttt atttctagag 21240 
acaggatctc actttgtcac ccacactgaa gtgcagtggc acaatcttgg ttcactgcag 21300 
ccttgacctc accagctcaa gcgatccttc caccttagcc tcccaagtag ctgagaccac 213 bu 
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aggcgcatgc caccatgcct ggctaatttt ttttaatctt ttgtagatac agggtttcac 21420 
catgttggcc aggttggtct caaactcctg agcctaagct atctgcccac ctcagcctcc 21480 
caaagtgctg ggcttacagg cgtgctcacg ccactgcacc cagtcccagt actttctcct 21540 
aattcagctc tgcactattt tctcttccta ttcctttttt tttttttttt ttttttttga 21600 
gatggagtct cgctctgtcc cccaggctga agtgtagtgg cacgatctca gctcactgca 21660 
agctccacct cccgggttca cgccattctc ctgcctcagc ctcccgagta gctgggacta 21720 
caggcgcccg ccaacacgcc cggctaatgt tttgcatttt tagtagagat ggggtttcac 21780 
cgtgttagcc acaatggtct cgatctcctg acctcgcgat ccgcctgtct cggcctccca 21840 
aagtgctggg attacaggtg tgagccaccg cgcccggcct tctcttccta ttcctagcct 21900 
cattcctgtt gtcaggcaaa gtggggctga gtggcaatct ccaaccctcc tgcgtataga 21960 
catctgagat ggagcttcat atttaaagtg acatgagaaa aatgagagaa agatggcgaa 22020 
gcagtggaat ctcttttcag gcaaccctgc agctgggggg gctgccccca agtgagggtc 22080 
aaaggcaggc tccctggagc ctggggaagg acagacgggg cctctgatag gccctggggc 22140 
ctcaagaagc tctcagtccc gggcccagtc tggtgagagg ctttggctca catcactgta 22200 
ggtggtggct gggctaggct gacgatgtgc tgtcttcttg gtgcccatgg ccttgcaggc 22260 
ttaacaggaa gagctctgag ccagacaaga cagccagtgg gaggacagag cagcccctca 22320 
gtgaccagag cgaaatgccc ggttgttgaa aaacaaaaaa aaaaaaaagg aaatgagagt 22380 
ttcttctgaa atagaaactt ctggtccttg agtaagttta gagaattacg ggcattctga 22440 
ggcctgagca tttgtggtga cggatgaagc ctcaagaacc acaaggttgg tgggagggac 22500 
accaatctca tgtcctggaa catacagatg tccctgtggg gataattgta tctcgtttct 22560 
ggggaaccct aacagttccc aagatgcttc catattctct tgtccctcca gaaaagcagc 22620 
agtaaacaaa tagaggtgaa cggcaaaagg ctttttgttt ctacgaagat ggaaaaaagc 22680 
ctggcgtata acttctttct tgttagctac tgcagggtta ggactgggcc tgaggcgggc 22740 
tagacttgga gctaaggagc ccctgatagc ctggtgctgc tccacctcct gacaaccctg 22800 
gctctgcagt aggccccttg ggtgatgagg gttgtcacag cagggtacca gagccaaggt 22860 
ccaaaaccaa cagcagctgc ttccttgact gttgggtcat tcttggcatt gagccacctg 22920 
gggctgtttg gggcatcaac ttcactgagc actttaagtt tctggggttg aaaacaatcc 22980 
aggaagctaa aggctaagcc ttagatccct aagacttcca gacctaggag cctgcacttc 23 040 
ttgctgaata tcctcacctg taagtttctt aacctcagtg gtcccacgta taaagggagg 23100 
gagttacact gacggtctct tgggccctct gtggatctaa gagtctgggc ctgcctggga 23160 
ctgccagtag agccctactc tggtctcttc tctatcccag gggctgagtc ggtgtggtcc 23220 
ccagctgtcc atttgctaga gcaagcttga caattgatga gtgcgattcc cctcaacccc 23280 
atgtatgttc tagtgaatgt gaacagtgag tcatgtttta ccaagaatcc taactaatgc 23340 
ctggcccctg agcagatgac gtcagtagct catctccagg aaggaaatgg ttgggcctgg 23400 
gctttggctt ggaaggcttg ggcatcttca cactcagcag ttccttggaa gatgctgctg 23460 
ctcatgcaga cagtgattct gccaccatct ttccccatct aactatgtca gaaaagtggg 23520 
gcctactcct gctggggctg ggaggaggac aggactctca ggacatggat gatgaaaagc 23580 
ctctagggag gtgcctcagg gaggtgtcct ttatgcagcc tcccaaagtc cacgtggtgt 23640 
ggctggcagt gggagagaat gttcgaatta ggaaaatgag cccttaaatg tgcacacttg 23700 
tgcacacaca cacacacaca cacaacttac ataggctaca agggtgccac ttttcttttt 23760 
cttttctttc tttttttttt gagacagagt ctcattctgt tgcctaggct agaatgcagt 23820 
ggcacaatct cggctcagtg aaacggccgt ctcccaagtt caagtgattc tcctgcctca 23880 
gcctcccgag tagcggggac tataggcatg tgccaccgtg cccggctaat ttttgtattt 23940 
ttagtagaga tggggtttca ctatgttggt caggctggtc tcaaactcct gacctcatga 24000 
tccacccacc tcggcctctc aaagtgctgg gattacaggc ctgagccacc acacccagcc 24060 
tcaagggtgc cacctttcta gctaagaaca cttcagtagt tttctgggtt ttttttgttt 24120 
tgttttgttt tgttttttga gacagggtct tgctctgttg cccaggctgg agtgcagtgg 24180 
catgatcttg gcctactgca acctctacct cctgggttca aacgactctc ctgcctcagc 24240 
tcccagcccc caagtagctg ggactacagg catgcaccat catggccaac taatttttgt 243 00 
atttttagta gagacggagt tttggcatgt tggccaggct ggtctcaaac tccttacctc 24360 
agatgatccg cccacctcag cctctcaaag tgctaggatt acaggcctga gccactgtgc 24420 
ccagctctag ttttctgttc ctacagagct cctgcttcct cttcctttca aaaaacccaa 24480 
ggccaggcct caggatttcc acctgcttgt ctggcccctt ctttttctgg gcaggttctg 24540 
ggatgtctag agctatggtt tgggcctttt cttccttcca tgtacacatc tatccctgga 24600 
acaggagcta ttccagtcac aggtctctag aatctagaag acttcatgct gagactagca 24660 
tccttacttc tcatagcggc tcattaaatg ttattatgct ggctactctg gagatttcaa 24720 
tatttaaaaa ggtttcttcg gccaggcaca gtggcttacg cctgtaatcc cagcactttg 24780 
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ggaggccgag gcaggcggat catgaggtca ggagatcgag accacagtga aaccccgtct 24840 
cLctgaaaa tacaaagaat tagccgggtg cggtggtggg cgcctgtagt cccagctact 24900 
cgggaggctg aggcaggaga acggcatgaa cccaggaggt ggagcttgca gtgagctgag 24960 
a??gcaacac tgcacLcag cctgggcgac agagcgagac tccatctcaa aaaaaaaagg 25020 
gttttttcta gggaaatgca cttttgttat ttcctgttta attttttaaa atgggaaggg 25080 
gaacagagta Sgtaaaata agtataagag tcggggcgtg gctgtgcgcg atggctcacg 25140 
?ctgtaatcc cagcactttg ggaggccaag gcaggcggat catgaggtca ggagatcgag 25200 
accatcctgg ctaacacggt gaaaccccat ttctactaaa aatacaaaaa aaaattagcc 25260 
aggagtggtg gcgggcgcct gtagtcccag ctactctgga ggctgaggca ggagaatggt 25320 
g?gaac?cgg gaggJggagc ttgcagtgag ctgagtgagc cactgcactc cagcctgggt 25380 
gSgagcaa aactccgtct caaaaaaaaa aaaaaaaaag agtcggagtg cagtggctca 25440 
Lcc?g?aat cccagcactg tgggaggcct aggatagagg attgcttcag cccaggagtt 25500 
ccagactagc ctgggcaaca tagtgagacc ccatttttac aaaaaaatca aaaaattagc 25560 
caggcatggt ggtatgcacc tgtaatccca gctatactgg aggctgaagc aggaggatta 25620 
c«gaacSL ggaggtccag cctgcagtga gctgagatca tgccactgca "ccagcctg 25680 
ggcLcaaag Sacaccctg tccccccaaa agaaacaaaa attaaaagaa aaaaggtaag 25740 
tacaagccat gattggagct gggcaggcaa tgaaaggaga agtaggaatc gtttggtgcc 25800 
cagccLgag gtgagagtga ctggcagctg gggtgggcct catgtcttct gttggagaaa 25860 
tggagaccag ggggcccaga agacaggtct ccgtgatgac agggtgagga gccggaagtt 25920 
SSSaccca gggcagggtg tgtgctctct cggcaggcga agcatgaagc ggaaggcact 25980 
a??ca?ctgc cccttcaacg gggactgccg catcaccaag gacaaccgac gccactgcca 26040 
ScSgccgg ctcaaacgct gtgtggacat cggcatgatg aaggagtgtg agtgtccagg 26100 
ggctgggcag ggtttgggcc tgaagtggag tcagggaaag gccttggcca ctctcctgca 26160 
ag?t?gggca gagggtctgc ctgcccttcc tctgtagctg ccagcatctg gggccagggc 26220 
c?cag?ggga ?cagcagctg gtgacagggc agctggaagt ccagggtcag atgcactcag 26280 
cggccctgtg cacctcttga ggatctgtgt gttggtgtca gaggccctgg aagggtccct 26340 
ccagagtggg gcctgagagg aaggagaggc cggacactgc cttcaagagt "cttctact 26400 
cctgggtcag ggtcttcctc caggatgtca ttcttttttc acagctccct gttactcgga 26460 
cctagaggga agaatgaggt tcaaggaccc ccaggttcta tgggcttggg aagagagggc 26520 
?gatgtgggt taggaagggc aggagtgatg gggagaatta gtattcagag catagttggc 26580 
atccLgttc tgtcccaccc cagcctccca gcctctctgg cgccttgagc agatctgagg 26640 
gcttgtgcca gggagagacc aggaggaaag agtctgccag gggaagcact SOTttctagg 26700 
acgaccctct gaatccagat ggagaaagag gagtgattct ataggacttc ctgtccetct 26760 
ctggggttgg agaagaccaa catggcatat ttacatggat attttgaccc atcactgaaa 26820 
acaacacttg aactttgcat cagagctcta ggacagttat ttggtaacta gagtaggcat 26880 
Sattcag? agatgccggg aggggccagc ctggccctct ctgggctgga gcaaggccag 26940 
ctgggcatgg gtgctctctg tacactcatt cctttttctc cttctcttgc tcactcctgt 27000 
ctgccatctg catccagacc cccacccggc cctaggacag aacccaggcc ctcctagctg 27060 
tgggtctgag gaatcggagt cggagtcggg gtggggatgt tgctcagatg cggaccctcc 27120 
tggctatggg accgtttgga gtggttgggg atggggagag gtcaggtaac aggaagatgt 27180 
qtcagggaca gaggataagt cacagaacag ggcttagagg atagcaaatt tctccgttaa 27240 
SgaaLaa at?atctg?t gttgggacac agaggcagag ctgaggccct gaccctgggc 27300 
ttcctctttg ggccttgacc taggcttctc ttctgtgggt catgactcct ccctcctgat 27360 
ctgacggctc cccagccaac actggcagcc ctgaaaggtg tttccagggc tfftggtttct 27420 
ccacaccatc acagggtgca ggcctgggca cgctggtcgc tcctacccta ^ccctgcca 27480 
cgccctggct cctgtgttta tcctggagag aataagaagt ggaggctgga gs"cgggtg 27540 
ccttaagagg cttcacacac attctcagtg ggccctgctc agggtgaggc gttagggtgg 27600 
gcaccaacaa ggtgtgctca gcacagtccc atctccgcag agaagacagc ctctgcaaag 27660 
?agggagtcc ggtttctaaa gctccagcta accaagactg gcacgaggtt "actgcagt 27720 
gg???g?aag gcactgccac aggagttccc ctcaggacta agctcactga tgcccaagag 27780 
£ccc!ctcc tacctcagga ggaagaggat gtcttactga cttaaaatag aaagaacatc 27840 
tgagactcag agaggtaaag acctcaggtc tggggtcaga aagcaagttg ^^ggccaagc 27900 
tgggactaga atcagacttc atgtcccctc ctacctgcct cctggtcccc at^aacagcg 27960 
ctgcatccat ggtgaagagc agcaccagcc tggggtaaat cagggggccc tgcccaggag 28020 
caccctacca cgtggtggga acccagcagc ccagaagcga tgtccacccc atccctcagc 28080 
cacgcccacc ccagcctaat tctctcctgt ggagtcctgt gtccccatcc tgctgtatgc 28140 
ccaaggtagc ttctcgccac accaccctcc tcatcccagt gcagggagca gtactcagtt 28200 
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ctagatgggc tggtggagcg gggatccagt taaaatagaa acgtcctgat gctttttact 28260 
ttcctgaagg gaagactgtc caggaagaga cattcccagc ctcaggttag tccagcttca 28320 
ggaggcctca ccagtgtgaa gtcccccggc ctcagaaccc tgggagagct gcacatttct 28380 
tatctgggct gggttttgtc cccaaggcat agcatcccag agacaattga gtgtctcaat 28440 
atttgtaaaa ccacaggaag aaagctaaaa gcccaggctc ctgctgtccg agcaaggagg 28500 
tgggccttcc atagaagagg cacaggaagg gaaaggatga ggacagaaac cctgtgtatt 28560 
gaccaactac tgtgtgtcag atagcacatc aagcacatgc attttcttct gaaattctca 28620 
caacactccc taaatacgta aatactttta ttttttcaat agctgaggaa gctcagagga 28680 
attaaaatat catggctctc agctaataag atgatggtat cagcattcat tctaatctag 28740 
gtctttctgc ttccaaaggg caggcttgtg ggccacaccc gaggcagcct ctcgtggccc 28800 
cagtgggtcg gagctcactc cattgtgcat ttccaggcac tttcacatgc tctaagagat 28860 
ggattgaaga gagcttggtc ccaccaaaga ctcattttct ctcttttcca ttcttagttg 28920 
actttatacc ctgggaaccc aagaaatttt ataactgagt tcttgctttt tgcttatact 28980 
attacctgtc ctgcacagaa ccacacattg tggtaacttg tttgatgttt ttacagatgt 29040 
atgtcttttc tccctggtgt tagtaaagta cctggcacat agtaggtgct caataaatgt 29100 
gtggaatcaa tgaatattag ctcctcatta tgcttctttc tctctgtata tcttccacag 29160 
gtctatagat cagtaagatt ctcccaaacc tgatcatgtc tgtgccgttc atttggaaac 29220 
attttatgtc ctcttcctgt ggttgttctt agcccatcct tggcatcttg aaatgttttc 29280 
aaattgttta tgttgcagat cttggcttcg ttaaggagag aacatgtctt gcatgggaat 29340 
aacttgcgca aaattatttc acactcagca aggagcttaa aatgaagtca aaaaaagctt 29400 
ctgagcagcc atgtaggttt tacaaagtcc acatgccaaa actcatgcac tttagacgcc 29460 
tgatcaccag acagcccaac actctttcag aacctgttta ctcttattct aggtcaatgg 29520 
cttcatatat catatagtgt cttcctatat gatagtaatg acatcttagg ttcaatccat 29580 
tgaaaaaatg ataagaaatt tcccatgaaa ttaacaagat ctttaaacaa attatttcgt 29640 
aaatcacagt gcatttgcat atgtgaaaga ctttagactt attcagtcct caagcaatgt 29700 
tgccttgcag aaggctcatg gattgggcct gtgtgaaact ggtagatctc agcatttctt 29760 
cctctgttac ctccatagaa gatggaggtt gctatttgat gcaagtgact gggaggaatc 29820 
atgttatagg gttaaacttg aactttcttt gtctctttaa agtgggtaat ttacaagctt 29880 
tgtgacttaa ttttattttc acactcttca gatggattgg aacacaatgc ctgtcaaaac 29940 
tccatggctg aaagccaaag tccgcttata accagatgta atcagacaca gtagaggcta 30000 
gtggttatga ccttccactc cagaaccaga ctgcccaggt ctaaatgctg gtttcaccac 30060 
tgttagctgt gtgactttga gaaaggtaga aagcctctct gggcctcagc tccctcatct 30120 
gctaaatggg aataacaaca gcacctgcct taaagggttg tcatgagggc taaatatatg 30180 
agttaatata caaaaggctc tcagaatagt gccttataga tagaaaaact ctttatgtgc 30240 
catccagcat tacgaatatt ttctttttat tacatcaaac ttgatcacca gaacttctag 30300 
ctcccaagag atcagaagta agtcttaagg gggagaaagg cacacatcca gaggcagaca 30Jbo 
ccaataagaa gacaacgcat agtttaacag ggaggtggac actggaagca agaaaagcag 30420 
cccaagaact ccaaagccca gcacgccaag ccatgcaatg cggggcagac agcctc^gac 30480 
aactctgagg ctgtaacctt gtcctgcaat gttcagtaat tattcagaat gatacctctg 30540 
aatcatcagg gaaaggttat atgacgttaa aagtgttccg ttacaaggtt ttctgtcttg 30600 
aaaatctttc cataacaatt gtttcaataa aagaggtcag ctttctcagc tctctggtgt 30660 
gccaggtgcc attcactaca ttgcaggaga caagcagcac tagagtactc actagccttt 30720 
cctgaaccag gaaaatgatt tgcacacagt tggtgtaatc tgtgtggatg catttgatat 30780 
ttggtgtcag actattgagc agacaccacg gccaggtagc ccctccggtc tagcctttat 30840 
gggggaaata taagaattgt aagacaaagg ccgggcatgg tagctcacgc ctgtaatccc 30900 
agcactttgg gaggccaagg cgggcagatc acctgaggtc aggagtttga gaccagcctg 30960 
gccaacatgg tgaaacccca tctctactaa aaatacaaaa aaattggcca ggcatggtgg 31020 
catgtgccta taagcccagg tactctgtag cctgaggcag gagaatcgct tagaacccgg 31080 
gaggtggagg ttgcagtgag ccgaggtggt gccactgcac tccagcctgg ataatagagc 31140 
gagagtctgt gaaagaaaga aagaaagaaa gaaagaaaga aagaaagaaa gaaagaaaga 31200 
aagaaagaaa aagaaagaag gaaggaagga aggaaggaag gaaggaagga aggaaggaag 31260 
gaaggaaaga aggaaggaag gaaggaagga agggaaagga agggagagaa aagaaagaat 31320 
tgtaagacat ggaccctgcc cttaagtaac ttgtaatcta gagaaagaga ccttgaactt 31380 
cttgggctcc gtctataggt aatgaattga aaactgtgct aaccatgagt cttacagagc 31440 
agaagataat tgggtgtcaa tgtgtgtggg aaagactaaa tatgtagcag gcataggaaa 31500 
tgaggctcag cagaaaaaaa caaggcttga tgcagatcag ggcaatcaag aaatgcttca 31560 
tggaaaaaga tggctatgat gtaggcactg aagaactggt agaactcata caggtttggg 31620 
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hrfcrottcct ttctctactc ttgtgaaact ccccagttct gtgggcagat gcccuyy^ y 
cagSgcacc aagcaagtag ctacaggcca aaggccctgg tgcccactcc tgccg cage 4 
actcagcaag ccacagccag gaggtctgtt tgcccagccg ccgtgccagg cacctttgcc jz^ 

S cctccacccc cacagctgcc ccagcacagg gaggcaggca g-gectgea 32580 
ggtggtggtg gggctctcta tggccccaca ccctgattag tggctggaga S^acttctaa 32640 
gaSoagc? gSaggcctc accctttggg gecttcaaga ggacttgaaa acttccatgg 32700 
acagaa!?gt caaggctgta catgetggag gaggggtggt tt = -caaagagg 7 0 
tctagtcttt ctatattcca cagtcccatg tctggaaacc tggatgtgga gacagccaca mm 
^agaggagtc ctctccacat ctcacttcca gegctatgag agctctggca tcctctcttc 32880 
accctgatat cttcttcagg atcatggaac atcagggtag ggaagagaag agaactaaca 32940 
?ttag?gagc atetgetctg ggecaggcat gcatccagtt ctcaaatcag ^tgatccttt 33000 
gaggcaggta ttattacttc ccccacctgc atgtcaacac acacagacac acacacacac 33 
aclttatgga ggaaggtaca agaaaggaac cttggaagaa cttacatggt =<=aaatctct 33120 
SSttacaa acaaaagaac aaaagcccag agagtttgee caaggtccca caacttgttc 33180 
ttgagaaccc cgactcccta aageccagat catcccccct ctcaaatcct ctttttcttc 33240 
ttcttgcatg tgccttcctt ttcaccatag caaacccaat ttttcttcac acagtggagt 33300 
qq£g?Sc? gtggcaggag gacccccgag ggagccccga gtgttaaagc ccctcctatc 33360 
??ggaccttt acSccaacc gcaggaggaa ggtttcctgg aggagctget ^-ageect 33420 
cctqactccc cttcccaccc cacagtcatt ctgacagatg aggaagtgea gaggaagegg 3348U 
gagatgatcc tgaagcggaa ggaggaggag gecttgaagg acagtctgeg 9-caagctg 354 
tctgaggagc ageagegcat cattgecata ctgctggacg cccaccataa gacctacgac 33b 
cccac"c?act ccga^tLtg ccagttccgg gtatgtctgc ctgctgggag ^tgagcegg 3660 
tccagaggag aagcactagt ggagccaggg -cagggagt agggacagag ^aggggac 337^ 
atcctaaaca gaactggggt agggaeggag gctgctctgc ccctggcact 999^yy „ M0 
gcctSctgt agaccf??ct caaagecatt cctatcagag ateagggeca aggtaggaag 3840 
gcaaccccL aatgtgggtc tgagacccca tctttccctt ccagcctcca gtcgtgtga 33900. 
atgatggtgg agggagecat ccttccaggc ccaactccag acacactccc ^cttctctg 339 
gggac?cctc ctcctcctgc tcagatcact gtatcacctc "caggtaag caggacttca 34020 
SSctccata gagtaaggga gegggggega ggagtccacc ^acctgccc ^getget 3408 
ggatggaagg aggtggaagg ctccctaatg g-acttaca -atactgt gegctatgea 341 
gcgtcttcac aacagcccct ctgttacaga aaggggtgac ttacccaagg gcccac g 
gggaagaggc caagctggga ttccagctgt gtagcatcag cctcccgggc =«*gctgtt 342b 
??ctctaagc caggcttcag cccatggccc cctccgtgga ggtgacctgc "cctttacg 34320 
tgatatttL at^ctgggee cttcagaagg tgaaatttgg agtgggaagg tgaacgtgtt 34380 
ggtcctattg aggtccacct tccacttgag ctctggggac cactctggcc ctggaggacc 34440 
?gtcccctcc agctcagctg agagtctggg aggcatcatg ctttcettcc "tctttttt 34500 
tttttttttt taaaaaaaac acatatgtat atttagaaaa gaaattgtgc tgtatacaat 34b 
ctgatgactt gctttttttt atatggcatt gtttttccat accagttagt acgcatccag 34620 
aatataattt ttaagggctg catagtattc tggaatacaa taatgtacct aatcccctac 
cattggatat ctggattatt tctcagcatt ttaataagaa aacagtatac "gtagccaa 34/4 
atat??acac ttalcggaaa ttttccctta caatgaattc -ggaagtgt gactactggt 3480 
caaagagtac acacaattat ttgactaatg tcaaatagct ttctagagta "ttcagtaa 348b 
tgtgLLtc ctttagcacc ccagccctca taggcattgc ctaatttcct ^tctttat 34 20 
aaatactggc atcaatattt aaacattttt gtttotggtt tgtaggtgaa aattatagat 349 
gttctacact gcagttcttt gaccattagc aaggttgaac atttttttcc atgacttgat 
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gggtcccaaa ttctttcttg attgagatcc ataggaacag cacacagtct gcttgaggaa 3 5100 

gtctcattgc tctgagtgtc tctggctctt tgattttact gccttatgct gctgaaagag 3 5160 

gcagagagag tcccagaggg aagcctgggg ctgaagggtg acctgtggag tcactgtggg 3 5220 

attcccagct ggctctgctg ccagggcaca ccaggttttt gcagggtctg gcaggagggg 3 5280 

gcctggtcca agtatcctta aatagctcct tctcttccct catctctccc agacatgatg 3 5340 

gactcgtcca gcttctccaa tctggatctg agtgaagaag attcagatga cccttctgtg 3 5400 

accctagagc tgtcccagct ctccatgctg ccccacctgg ctgacctggt cagttacagc 35460 

atccaaaagg tcattggctt tgctaagatg ataccaggat tcaggtaaga aacttctgca 35520 

atctctgggg aacagagtca gagtcctaga ctgagctaca agaagggttg gagatcactc 35580 

atccaccact tctttttttt attttttatt tttttaaacg gcatcttgct ctgtcacgca 35640 

ggctggagtg cagtggcgcg atctcggctc actgcaacct ccgcctccta ggttcaagcg 3 5700 

attctcctgc ctcaacctcc caagtagctg ggattacagg caccagacac cacgcccggc 3 5760 

taatttattt atttatttat ttatttattt atttttattt tttttccaga cagattctcg 35820 

ctctgatgcc caggctggag tgcagtggca ctatcttggc tcactataac ctccgcctcc 3 5880 

cgggttcaag tgattctcct gcctcagcct cctaagtagc tgggattaca ggtgtgggcc 35940 

accaagcccg gctaattttt ataattttag tagagacggg gtttcaccac gttggccagg 36000 

ctgctctcga tcacctgacc tcgtgatcca accaccttgg tctcccaaag tgctgggatt 36060 

acaggcatga gccatcgcgc cctgccctaa tttttttatt tttagtagag acggagtttc 3 6120 

gccatgttgg ccaggcttgt ctcaaactcc tgacctcaag tgatccaccc acctcagcct 3 6180 

cccaaagtgc tgggattacg ggcatgagcc acagcagcca gcctccattg cttctttaaa 3 6240 

atagagattc agaccctacc ctagacctgc gaaatcagaa tctctggcgt aggcccagaa 3 6300 

atctgtattt agaaagtgca gcctgtcttg cgttactctg caggccagca ctggagagct 3 63 60 

agtccatccc cgcactttct ggatgatggt gtggaagccc agagaggtcc aatggccagc 3 6420 

caggatccct tccaggtgtt ggagccagca tgtcagagcc aggcctagaa ctcccagctc 36480 

actgctgtgt tcactccagc tggcttgact ggaatcctca tattatctct ttaaattcaa 36540 

cgatatgatt cctccacacc ccaactctga gagcagaatg aagtgataga gagaagggct 3 6600 

tggccatgta gacttgtgaa acagtctagg aatcctggag agagataggt ttactggcat 3 6660 

atatgaccct ggcatccttc accaaaatgt acatttaaag accatttcct ggctgggcac 3 6720 

agtggcacat gcctatccca acactttgag agactgaggt aggaggattg cttcagccca 36780 

ggagttccag accagcctga tcaacatagt gagacctctt ctctacaaaa aaaaaaaatt 36840 

ataaattagc caggtgtggt tgcacatgcc tgtagtccca cctactaggg aggctgaggc 3 6900 

aggagaatca cttgagccca ggaggtcaag gctacagtga tccatgattt caccactgca 36960 

ctccagcctg ggcaacagag caagaccctg tctcaaaaaa gaaaaaaata aagaccattt 37020 

cctaaccata ctgatacatt tttgccaaaa tatataagta taaggagttc tactggagaa 37080 

gggatcctcc tttatcaatt cattcatata aatttcattc atttattcct atgtttcatt 37140 

gttttaacac tagtactgta tataatactt atatttaaat actcatgcag tgttaatttt 37200 

ttttttcttt tttgagacgg tttcgctctt ttcacctagg ctggagtgca atggcgcgat 37260 

ctcagctcac tgcaacctcc gccttccagg ttcaagcaat tctcctgctt cagcctccca 37320 

agtagctgga actacaggag cgtgccacca tgcctggcta attttttgta ttttttttga 37380 

gacagagttt ccctcttgtt gcccaggccg gagtacaatg acgcgatctc aacttactgc 37440 

aacctctgcc tcctgggttc aagcaattct cctgcctcag cctcctgagt agcagaaatt 37500 

acaggcacgc accaccacgc ctggctagtt ttgtattttt agtagtagag ttggggtttc 37560 

accatcttgg ccaggctggt cttgaactac tgacctcagg tgatctgcca gcctcagctt 37620 

cccaaagtgc tgggattaca ggcatgaacc accacgcccg gccaatattc tttttttttt 37680 

tttttttaat tgaggcagag tctcgctctg tcgcctaggc tggagtgcag tggcatgatc 37740 

tcggctcact gcaagctccg cctcccgggt tcacgccact ctcctgcctc agtctcccga 37800 

gtagctggga tgacaggcgc ccgccactac gcccggctaa tttttttgta tttttagtag 37860 

agacagggtt tcaccgtgtt agccaggatg gtcttgatct cctgacctcg tgatccgcct 37920 

gtctcggcct cccaaagtgc tgggattaca ggcatgagcc actgccggcc aatattctta 37980 

aaacaataga gtattgacac atttaataga tgtgttggga aatggctata tttatgtata 38040 

tttgtatctt cattcttccc caaagttcat ttggtatatt gccataaaat acataaacaa 38100 

tatggttgag aaagagaagt aaatcaatct caagcaatgt tattgtcttt caagtagcag 38160 

caatagctgt atttacggca gaaggggcaa aatgcttcct agatactaat gctcagattc 38220 

agtgctggaa tatggggagc tggaaaatga gttaacattg ccggctctgg atggaaacag 38280 

attatgaggt gccatatatt ggtgtatggc cctcttagct gtgtagaaaa gccatgagtt 38340 

attgccgaaa ttaatgcctt gccagtgaga tgatggtcat tcacagagct aaacccagaa 38400 

ctttccagtt tgtttctgcc ctgagaaaac tggctctgtg ttattttatg cctctcacca 38460 
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acccaaataa cagaaatttt tcgatgctct tcccctggaa ttaatgtgaa ^ggtgaag 8520 
aagagaaaac tggcagacag tgctgagaca ctcctactgc attgcacatt "ggttgtag 38580 
tgataggagc gagggcccct ctggcaggca ggcaagcagg agcaagcgac agatcttgtg 38640 
tgagc??ggc at?gctctga gcccagggtt taccctcaga ggctttcttt ^actgaca 8700 
acacattccg tagagcacaa gttccaactc. cctcctceac gcttcacgtt *ctgtttgca 38760 
aactccaca? atLcaaagt cttgttttgt gtaaacagct agggaaaaaa cacagaagca 38820 
ctcggcttcc atcctcatgt caggcagcag tccttgtcta cacaggcttc ^ccttccct 38880 
actclagtgg ggagtaggac agagggcccc cacggccctt tccagataca gtgattccag 38940 
gttcagfga? ??caatggtg gStgagattg catacacggg aaagctgccc taaaaagaaa 39000 
gttactcatt aaatcggatt actccaatgc tgcccccttc actaaggaac cccagcctcc 39060 
aat^tctccc a?gct?aagg cccctatcca ttgccctccc acatgtaccc tgacacaaat 20 
agcactactc tcSgtttctc ttcccgaggt taagttgaag tctgccctct tcctttcatc 39180 
atgttctcct ctgtccccta gtctgtcctt gcaactcatg gctaaagtga ggtacatatg 39240 
gcaggtacag gagctgccca gccattgatg caaaatgggt taaactgatc ctgaacatgc 39300 
?agg|ttgg? ?tetc!gtct tcagtatgac ttgagaagtc ccagagcaga aggtatgcca 39360 
atgaaaa?gg agcaggcctt gctaagagag cttgcaggga cactggtatg ^cgctctct 39420 
gtgactggac agagg?gatg ctgagcctgg actggagccc aaacctaggc tccaactggg 39480 
cccagggtgg gccagcccag tagctctctg gttctgctgc tttccacact taggggttct 39540 
attgKSaa gacatagaag aacagtggct gcatccctgg tggctttgat cttgctgcct 39600 
gcaggcaggg gcggagggtg tggggaaggc aggatgagac ttctgtgtgg Stgtgtgggg 3 660 
gcaSgga?g ag??tccagt gggggcatga gaccaacgtg ^gggct »>M 39720 
?tcttggtgt gaactgtgct acagtgtggc cttggcctgc tctctcctcc «tctctcct 39780 
cccttagcct ctcagtctca ccccacaaat ctccctccct flctggcaetg ^JJJ 
gcatggagga ggtggcatca gcagcagcat ctaaatggcc aagagcagcc ttagatctga 39900 
ggacttggga cccccaggct tcactgacaa gtaaagtaca caagagacca ggccacataa 39960 
Kgca^c tgccctStc tgctaaatgc cttcaccttc attgccattt ccatacctag 40020 
ggaagagccc tgggggttat catgcttcct tcgtgctgtg ecctttctcc -attcattt 40080 
Stcatccat ccaacaaata gctttcttac ataaactgtg agggacaaaa ^tgttgaga 40140 
aaacagtccc tggcatccag ggatttggtg tctgatgaaa gagatagaca tgtaaacaat 402UU 
SctgSagg agataagagc cctgctacaa gcctgctgga ggtaccgtgg gaatgcggga 40260 
ggggSgggga ggggccgggc tctgcctgtg ggggtgggaa agacgaaaca ^aacacaat 40320 
??cag??aca SSfffftflc ccagaagcgg ctgcaggcgt ? aagacagag ^gggtgtaa 40380 
atgtcacaca ggtgagggag ggggaacgga gctgtgctgg tgcctatcat cgtggaacaa 40440 
gctctcttat ggcttcccct gtaactccac ctctactccc accacgccac "tccctggt 40500 
?ctggctgtg agctgtattt agaaaggccc tgtatttcca ggctgtgggc *gtcatttgg 40560 
ggt?gtt?tg ggtt?gtgtt cctagcagca ggatgtctgg atcacaaaag cagtgatccc 40620 
a?taaaacc? "ctggcctg catccatgga agatgtgttc actgctggcc Jtctgtttga 40680 
gtggggcact gaacaaaagg ctatgtataa agttattcct cccagaatta cctatgatag 40740 
Laaaattgg aagcaatcaa aatgttcaaa aatagataaa tggaagactg ^tcaataac 40800 
ttagagtata ctgttatgat gtaacatcat gcaaccctct aagaactggg ^aataatt 40860 
ttgagtgata taggaagtag gataaagaat tagtataagc tccagtatgt ^aaatgtata 40920 
ctLctctct ctatgtatat ttgtgggtat atatatattt gcatagaaaa aagacaggaa 40980 
ggtgccaggc acggtggctc acacctataa tcccagaact ttgggaggcc *aggtgggca 41040 
ggactcactt gaggtcagga ttcaagagca gcctggccaa catggtgaaa ccccatatct 41100 
a^taaaaata gaaaaattag ccaggtgtgg tggcacatgc ctgtagtccc *gcttctccg 41160 
caggctgaga Lggagaatt gcctgaaccc gggaggcaga OTtttttgtg agccgagatt 41220 
gcaccactgc actccagcct gggtgacaga gcaagactgt ctcaaaaaaa ^attaaaat 4128 
aaataaataa gaaaaaaaga taggaagaaa atacgccaaa atgtgaagtg tggttatgag 41340 
caaatttaat ttgtttttac atttttatgt attttccaaa gatttgataa tgagtatg" 414 
ttacttgtat aatgagtcaa aacaaaaatg gggatggtgt tcatttttgt 9«ttaaatg 41460 
tggattgagc atctagagaa aagtgacaag gatggtgaga tgttagacat tgtgtcatta 41520 
gactatctga aggaggacac ggcagttttc ctttttaaaa aactccatta 9"atggttc 41580 
aaaggaagtc ccatggctag tggagaagtc tggttctggg tttattgagc acaaaactgt 41640 
aaaccacaaa tgagtgtact atcacgtgga ttgtagctca atagaagagg Jcattaatct 41/0 
cggcgctaac aaccccatgg ctgtgtccag aggccctgag ctccctgacc ^aggagagt 41760 
cctgcagagg ttatgtagga gccatctcta agagttccta agaggggccc tccaactcta 41820 
gcaSgJfgS atttttttte aatacagatc ctttgctggc catcctgatc atgcaagcct 41880 
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tctcatttcc caccatctat cacccattga tacaacactc tcatcagtta atatcagctt 41940 
cccatcttta tatataaaca tgcagccatt gacggggtga cagcctatct gcagg, itc 42000 



42060 
42120 



42240 
42300 
42360 
42420 



42600 
42660 



42900 
42960 



caggaggaag tagacagtca ggaagagaaa gggagtaaaa gccagaagca agctgacttg 
tgagccctgc cttttcctcg ccattgttca gacaagccca ttcctgactc *gaatagtgg ----- 
aac?agtcat tggcctctca aatcatcaac gcatctctat tgatcatctt gtgctgacgg 42180 
ctcaatggtc agtgtgtggg caacagtaag gtgattaaga ggaggtgctg gcccccaagt 
aacttacaaa caagagtaga aaacaagtgg ccgggtgcag tggctcacgc cgtaatccca 
gctccttggg aggctgaggc aggcagatta tctgaggtca ggagttcgag ^cagcctgg 
ccaacatggc gaaaccccgt ctctactaaa aatacaaaaa ttagctgagt gtggtggcag 
gtgccSaa ?cccagctac tcaggaggct gaggtaggag aattgcttga acctgggagg 42480 
?ggaggttgc agtgagccaa gatctcacca ctgcactcca gcctgggcaa «gagcaaga 42540 
ctctgtctca aaaaaaaaaa aaaaaaaaaa aaaaaaaagg agtagaaaac aagcatgtaa 
agagcagaac tggaggagac gggcaaaata agagcaccag caatgttcaa ggcatcacaa 
tgacatggcc ctLctgtgc taaagagtca gaaggtgcgg ggctccagtg i212 ° 
tggattcagg accagaaaaa caaaatggag aattagaagg gtattcctgg ^ggagctgt 42780 
agLtgctga aaggcgtggt gatggctggg tgcagtggct cacacctgta -cctggttc 42840 
tttgagaggc caagatgaga ggatcacttg aggccaggaa tttgagacca S«tgggcca 
catagtgaga caccatccct acaaaaaaaa tttaaaaatt agctaggcgt acacctgtaa 
tcccagcact ttgggaagcc taggcaggca gatcacaagg tcaggagatc gagaccatcc 43020 
tggctLcac tgtgaaacct cgtctctact aaaaatacaa aaaaaaatta gctggccatg 43080 
g?ggcgggca cctgtagtcc cagctactcg ggaggctgag gcaggagaat 43140 
?gggaggcga agcttgcagt gagccgagat cgcgccactg cactccagcc tgggcgacaa 43200 
ag?gagac?c cgtctcaaaa aaaattagct aggcgtgatg gtgtgcacct ^tagtcccag 43260 
c ?act?agga gjctgaggca ggaggactgc ttgagcccag gagtttgagg ctgcagtaag 43320 
ccataatcat tctgttgcac tccagcttgt gtgacagaac aggacactgt ctctaaaaat 43380 
ac?aataaaa gaaattagct gagcatggtg gcgcatgctt gtagtcttag ctattcggaa 43440 
ggctgaggtg ggagactcac ttgagcccag gagtttgagg ctgtagcatg ctatgatcat 43500 
aacactgcac Scagcctca gcaacagagt gagatcctgt cacaagaaaa aaaaaaggca 43560 
cagtgagaac acacagcatc tgaatgtgga gtggcatgat gctgctagaa tggaaggttg 43620 
gtggagttta ccatgggaaa gggagttgga atgagaggtt ggagccaagt tagggagtgt 43680 
gggcc?gatc ctagggtgtt tgagagtcag tgaagatttc tgagtgcaag aggacattga 43740 
cctgcagcag tggtaagaaa gatgaatgag agactggaga gacacaagtc tgggattcct 43800 
gtaagaggc? a??ggaaaag acgctggagc tctgaaccag ggcactcctg gtaggagtgg 43860 
Jaataagatc acgggcttga gagacatcct agagacagag ttggctgaat "actactga 43920 
gaaggactgg aggacagtag gagggagagg aggagaaaac ttgggtgttg "gaagatac 43980 
Ltggcccta ccttttgcag accaccatat tcatgcctca atgctgggaa cttccctggg 44040 
cSgtttcc tgtgcccca? agctctggct gcttggtctc tgagtttttc "gtcttagt 44100 
aactgagcta cttcacttct ggccttggca catgatcaca gtgttgaact S^ctctctc 44160 
aaggaacact cttgtccctt ccagccagcc tgcaagctcc tcgatgaaag acccagggtg 44220 
ca?gttggtg cccagcaggt gtatacctgt caaagcacta aactgatttg tgtggcttga 44280 
aggcgtttac tggtaacctg acctccttcc ctccctcccc tgcagagacc tcacctctga 44340 
ggaccagatc g?actgctga agtcaagtgc cattgaggtc atcatgttgc gctccaatga 44400 
glccttcacc atggacgaca tgtcctggac ctgtggcaac caagactaca agtaccgcgt 44460 
^agtgacgtg accaaaggta tgcctagact ccacctcctg gggagtcttt "cagctccc 44520 
agatLtggc tccacccgtc ctggggtttg gctccaatca gatacatggg ^^"ag 44580 
gLccaaSg ggagagaagg gcgagggtca gacccatggg gttggaggtg ^^gggcggc 44640 
tcctcagctc tgcccgcagt acctggccat tgtctctcac agccggacac agcctggagc 44.700 
tgattgagcc cctcaLaag ttccaggtgg gactgaagaa gctgaacttg catgaggagg 44760 
agcatgtcct gctcatggcc atctgcatcg tctccccagg tatggggcca OT«009»" 44820 
agctcaggga cctggggagc ggggagtatg aaggacaaag acctgctgag ^^gctgg 44880 
gcaacctgaa gggagacgta gcaaaaggag acacagataa ggaaatacct actttgctgg 4494U 
?ttgcagagc cJctgtggtg tgtggacgct gaggtgcccc tcactgccct tagctctgcc 45000 
ttgcagagtg tgcaggcgat tcgtaggggg gattctgagg aactagataa gcagggttcc 45060 
tggggccaca gacaggcctg cgcattccca atactcaggc tctgctcttg cgtgaactgg 45 120 
gltcaacatt cctgttattt gaggtttctt gcgggcaggg tacaaaactt tggagcctga 45180 
gagatggttc tgcctatata gtttacctga ttgattttgg aggcaatgtg ^agtgaccct 45240 
?gacctcttc cgctggttag aggtgagaag agggagaaaa ggccgaagag gaagttattg 45300 
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tgaccttggg gacatgatgt cggtgatgag gtccaaagag gggcggccct ^tcagcct 45360 
gtgctagtgg cctgtgccca gggatgcttt cctggactgg aggctcaagg aatggagatg 45420 
ggctcc?cS cccctgccca gccagccttc tctcattcat tcatccactt agcaacaatt 45480 
tattgagcac ctattaggta ccaggcacta tgctaggtac tggggttcag "gcaaatgg 45540 
gacaLggct cctctcccat gaagcttagg aggaaacatt aaacaaatgt tatttaatta 45600 
JtaattSta acaaggcaag agttttaaaa ataaagtaag tgatgctaca gaagggtaga 45660 
atagaaggag ggaagctgac gtggtctggg ctacagaggt agagtgttgc caggaatggc 45720 
cttJtggagg aagacctttt aagctgttat ccaaaggatc agtaagagtc tggcaaagat 45780 
agcagagcag ag?tccaagc agagggagca cagatgtgaa ggctggtggc -gagagcat 45840 
ggcgcatcgg gacgctgagg gatggacaga gcatggacag ggagcaaggc «ggcaggga 45900 
Sgggccagg tgcgcccatg gaaggaccta ggtctggatc ctaaatgcac ggagaagtca 45960 
ctggaggg?? ttggggccag gcagtggtat caccggtcag cagtcataga ggggtggcct 46020 
aggggg?gct gclg^gagt gtctgtgtgg gtggggggtg gtgggattga gcagtgaggg 46080 
gSSgctga gagctcctgt gccttcttct ctatccccgt gcccacagat ^gtcctgggg 46140 
tgcaggacgc cgcgctgatt gaggccatcc aggaccgcct gtccaacaca ctgcagacgt 46200 
acatccgctg ccgccacccg cccccgggca gccacctgct ctatgccaag atgatccaga 46260 
agctag^cga cc^gcgcagc ctcaatgagg agcactccaa gcagtaccgc tgcctctcct 46320 
tccagcctga gtgcagcatg aagctaacgc cccttgtgct cgaagtgttt ggcaatgaga 46380 
tcSStga?c aggacagcct gtggcggtgc ctgggtgggg ctgctcctcc agggccacgt 46440 
gccaggcccg gggctggcgg ctactcagca gccctcctca ccccgtctgg ggttcagccc 46500 
JtccEtgcS SStccccta tccacccagc ccattctctc tcctgtccaa -taacccct 46560 
ttcctgcggg cttttccccg gtcccttgag acctcagcca tgaggagttg ctgtttgttt 46620 
gacaaagaaa cccaagtggg ggcagagggc agaggctgga ggcagggcct tgcccagaga 46680 
?gcctcLcc gctgcctaag tggctgctga ctgatgttga gggaacagac aggagaaatg 46740 
catccattcc tcagggacag agacacctgc acctcccccc actgcaggcc ccgcttgtcc 46800 
agcgcctagt ggggtctccc tctcctgcct actcacgata aataatcggc ccacagctcc 46860 
tlllTcJcc SScagtgc ccaccaacat cccattgccc tggttatatt ctcacgggca 46920 
gtagctgtgg tgaggtgggt tttcttccca tcactggagc accaggcacg aacccacctg 46980 
?tgagaga?c caaggaggaa aaacagacaa aaacagcctc acagaagaat atgacagctg 47040 
tc?c?g?cac caagctcaca gttcctcgcc ctgggtctaa ggggttggtt gaggtggaag 47100 
ccctccttcc acggatccat gtagcaggac tgaattgtcc ccagtttgca ^aaagcacc 47160 
tgccgacctc gtcctccccc tgccagtgcc ttacctcctg cccaggagag ccagccctcc 47220 
ctgtcctcct cggatcaccg agagtagccg agagcctgct cccccacccc ^ccccaggg 47280 
gagagggtct ggagaagcag tgagccgcat cttctccatc tggcagggtg ^tggagga 47340 
gaagaatttt cagaccccag cggctgagtc atgatctccc tgccgcctca atgtggttgc 47400 
aaggccgctg ttcacccaca gggctaagag ctagcgctgc cgcaccccag agtgtgggaa 47460 
gggagagcgg ggcagtctcg ggtggctagt cagagagagt gtttgggggt t<=cgtgatgt 47520 
agggLaggt gccttctcat tctcactcca ccacccaaaa gtcaaaaggt gcctgtgagg 47580 
Sggggcgga gtgatacaac ttcaagtgca tgctctctgc agccagccca gcccagctgg 47640 
tgggaagcgt ctgtccgttt actccaaggt ggggtctttg tgagagtgag ctgtaggtgt 47700 
gSggaLgg taLgaaagg cgttcttcga ggtggatcac agaggcttct tcagatcagt 47760 
gc??gagt?? ggggaatgcg gccgcattcc ctgagtcacc aggaatgtta aagtcagtgg 47820 
gaacgtgact gccccaactc ctggaagctg tgtccttgca cctgcatccg tagttccctg 47880 
aaaacccaga gaggaatcag acttcacact gcaagagcct tggtgtccac ctggccccat 47940 
gt^tctcaga at??ttcagg tggaaaaaca tctgaaagcc acgttcctta ctgcagaata 48000 
gcatatatat cgcttaatct taaatttatt agatatgagt tgttttcaga -tcagactcc 48060 
atttgtatta tagtctaata tacagggtag caggtaccac tgatttggag ^tatttatgg 48120 
ggggagaact tacattgtga aacttctgta cattaattat tattgctgtt gt tattttac 48180 
aagggLtag ggagagaccc ttgtttgatt ttagctgcag aacgtattgg tccagcttgc 48240 
tcttcagtgg gagaaaacac ttgtaagttg ctaaacgagt caatcccctc ^tcaggaaa 48300 
actgacagag gagggcgtga ctcacccaag catatataac tagctagaag tgggccagga 48360 
caggcccggc gcggtggctc acgcctgtaa tcccagcagt ttgggaggtc gaggtaggtg 48420 
ga?cacc?ga gg^cgggagt tcgagaccaa cctgaccaac atggagaaac cctgtctcta 48480 
?taaaaatac aaaaaaaaaa aaaaaaaaaa tagccgggca tggtggcgca agcctgtaat 48540 
cccagctact caggaggctg aggcagaaga attgaaccca ggaggtggag 9"gcagtga 48600 
gctgagatcg tgccgttact ctccaacctg gacaacaaga gcgaaactcc gtcttagaag 48660 
?ggaccagga caggaccaga ttttggagtc atggtccggt gtccttttca ctacaccatg 48720 
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tttgagctca gacccccact ctcattcccc aggtggctga cccagtccct gggggaagcc 
ctggatttca gaaagagcaa gtctggatct gggacccttt ccttccttcc ctggcttgta 
actccaccaa cccatcagaa ggagaaggaa ggagactcac ctctgcctca atgtgaatca 
gaccctaccc caccacgatg tggccctggc ctgctgggct ctccacctca gccttggata 
atgctgttgc ctcatctata acatgcattt gtctttgtaa tgtcaccacc ttcccagctc 
tccctctggc cctgccttct tcggggaact cctggaaata tcagttactc agccctgggc 
cccaccacct aggccactcc tccaaaggaa gtctaggagc tgggaggaaa agaaaagagg 
ggaaaatgag tttttatggg gctgaacggg gagaaaaggt catcatcgat tctactttag 
aatgagagtg tgaaatagac atttgtaaat gtaaaacttt taaggtatat cattataact 
gaaggagaag gtgccccaaa atgcaagatt ttccacaaga ttcccagaga caggaaaatc 
ctctggctgg ctaactggaa gcatgtagga gaatccaagc gaggtcaaca gagaaggcag 
gaatgtgtgg cagatttagt gaaagctaga gatatggcag cgaaaggatg taaacagtgc 
ctgctgaatg atttccaaag agaaaaaaag tttgccagaa gtttgtcaag tcaaccaatg 
tagaaagctt tgcttatggt aataaaaatg gctcatactt atatagcact tactttgttg 
caagtactgc tgtaaataaa tgctttatgc aaaccaattt gccttatcct tataaggacc 
ttatgggaga tgaatcatta ttacccccat- ttgacagaaa ggatagcttg agcaatgcca 
cactagcaag ggatgggatt tgaaccttca gcagctaggt tcagaagcca caaattaact 
gctacattgt cctgcttcct attgagttgg gggacctgac agacgactga tggtcttgct 
agctctctcc tagagaggag ataaaagagg „ttcccattcc taaagcaggc cctgagccag 
gaaaattaga ggtgctggac caaactgtgc tctactccca ggaagtgtgc agtcaatata 
tgacacctac gtgagaccct caaaaatgaa aaccaaacag ctactggcaa aactgtgtct 
gccattagag atggcggctg 

50001 tgccagtgac ctggaggatt acaaatgact gctgtgcaga 

50041 aacaggactc ctaaggggcc caacttatgc cgatgcactc cattctgctt 
50101 tggggtttat gatgaagggt. agcattgcta ggcacagtaa acaagaacac 
50161 tctgaaaata aggaaatcat gccagctaat gtattgattg aggataagtt 
50221 tgtgattcac tctaattttt cagaaacatc tgaaaatatt tcaaaccaaa 
50281 tgtttcagtg ggatgagatg gacttagggg aattggggtt agaacttgag 
50341 tgaaacatga agggacttag^-agaaaggaaa tcaacagctg cataaatggg 
50401 gctggagaaa tgtggagaat ggagttctga tacactgtta gaaggatctt 
50461 tttatagctg acctagaaga-acacaaaatt tccaaggctg tgttataatg 
50521 ggtaaaccaa gaggaatata ccccaggaag gttgcataat taggatcaag 
50581 ttttcatatt ccaagctttg gttctatgcc tacactgttc aatccagtag 
50641 catgtgagta tttaaatgaa ataaaggtaa acatctagct tgtcaaccgc 
50701 gttccagtat ttgataacct cagggctacc gtaagagaca gtgcaaatac 
50761 cttccttttt tcttt-cttct ttctttcttt tttctttctt ttttcttctt 
50821 gagacagagt cttgctctgt -cacccaggct ggagtgcagt ggcacaatct 
50881 caacctctgc ctcccagttt caaaccattc tcctgcctca gcctcatgag 
50941 tacaggcacc tgacaccatg -cctggctaag ttttgtattt ttagtagaga 
51001 ccatgttgtc caggetggtc -ttgaactcct gacctcaagt tatctgcccg 
51061 ccaaagtgct gggattaeaa gcgtgacatt ttcatcatcg cagaatagtc 
51121 cactggtcta cacaatgcat tcttatctgg tactaattgt gaatgactcc 
51181 tggcgtcatg tgcttctgtt gatctgtagg gcagaatggc cactaacttg 
51241 gaagtgctat agggaacatc ctccccttac aatgggctat gccacacctg 
513 01 aatgagtctg cttcttaaaa gagacataaa gcaaaaacac tgcacagacc 
51361 taggctcaaa gcatcatgtg gtataaatag ctcactggtg tgctaggagt 
51421 ttagccctgg agcaagcaaa cagggcctgc caggagtgac cacagccctt 
51481 agcttctacc aggctccttg caggctgcct gtgcagtgca ggtcggtctg 
51541 ggtccctgca gatgacaaga aggatggatg ctgtctgaca cctccagcat 
51601 atggctcatc atgctgacat cctataggca actagtcctc attgtgggca 
51661 gaggctgatg gggagtctgt gctcctcaag acccagaagc acagcagggt 
51721 tggctggcag ggggaatctg agagctcgct gctccagaca gctgctccga 
51781 gcacgcatgt gatatatgat atacgggatg gtgttgcaag ttgggttcca 
51841 ctctgaaatg caggt^tgaag tgcagggagc ttgttaggga gcagtctcag 
51901 cctggtggaa gggaaagaag tagaattagc agtgggagaa gttgggctgc 
51961 cagtgaaggt ctcaatcaac ccgtgtgggg atctctgaag ctgggatggc 
52021 gccccaagat gaagtgaggg agacacttct atattcctgc atcaggtagt 
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«08l aaactattcc ctgaagagca tgtgatttca ttgacatgac ctcagctagg cggctctttt 
lllll cagSgtgg cccataggac atgtccataa ggggtgtttt cttcacattc tatacaacct 
52201 aSaagcac? tctggagtga gctgctctgg cttggggaga cgctggaaga gttccaggcc 
I226I c?c?c?tg?g gct??atcca aggagagtgc tgactccaaa ggagggggtt cccagcctcc 
s£fl cctcagSa? ggattagctg ggttattttt cctaaatcat cttgagtttc accacgaggt 
?>lll aa£ac1a"g ccctacaggg atagctttga gccacttgcc tggccccccg cccccaaagc 

cccIaSaca tcccccttcc accctttctc tatctccatg atatgagtga gattcagcaa 
SsOl ggctctgagt ctctgctact gagggcatct ggtggtgctt acctctcctc atgccagcga 
coecT Zlrlnnltta aaaatctgct ctctggcttc tcctcccagg caacagggag tatctgaccc 
I c Select Scccaaggg -tcccaggg tcttgtgccc cgggcctctg agcatagtcc 
R9fifii atactaacaq tgagcgaggc tgcaggttcc ctctgaggtc cagccaagtt atgtagtcct 
lllll SSgt?? Saccagcc acaccaccga gctcagtgct ggggatatgg cgatgaacaa 
Si aacagt?gcc acccccaaga aaagcactgt gcagtgggag aagacagccc tacagacaga 
I 86 ?g;g?ac 9 t ag gcatgccaag tggaagctgc aaagtgttaa -agttaaaa ? taacagtta 

acaaataaac tgctgtctcc caggcctggc tctgccattt gctatttgta tgaccccggg 
lllll caagltactt aatgJttttg agcctcagtt tcttcacaga atggtaacaa taatagtacc 
I304I £ac2tcatag att^gctgt? gttgtgatat aatctgtgta aagcatttat aacagtacct 
53^1 agcacgS? tatcaatcat gtgttggcca acatcactat tgggttgctg agatggccaa 
1 atcaaggagg tgacattgct cccacattcc ^ctccgat -ctgatggg 

53221 ccctctagat tcactccagg ctgatttttt ggggcgcctc "ccggatct "gcttcttg 

ss ssss sss .sess SES ssss ~ 

3S fe =S SS SSSS 3S2£ 

Ess == =5S ~ « S i 

^t-M-^aciaa tccraatttaa tcgattcatt tatccccatg tttgttggaa ccctgctccc 

70 cSatgS" ataaacccca ccatgatctc ttcagtgtca tttgtctttg «cc^ 

Hill tgaaactSL ccgaccaccg tgtctgggta cgtgcagttc tctgaacgtg cagctctgtg 

^891 acttocctct aaaccagagt ttctcaagca tttgggtcct ggcatccttt tactctctta 

lllll aaaagaagga ccccaaagL cttttgtgtg tgtgggttag attcatcaat atgtaccatt 

53941 agaaattfL acagacattt ttaaagtgta ttctttaaat fftggeutu tgaatctatt 

\z\ =ss ssss ssss £™ ssss if- 

Si S=S S3E =3S3 

SS S=5= 33= 33= ==£ i sss 

oiici r-f-^t-rwtaa aatatctacc acatccccct cattctgtac ttggccaatt cyi-yuy y 
54 42 tgtgtg^g Jgtgtgtgtg tgtgcgtgtg tatgtgtgaa agagaaggac agaaagagag 
54481 agaga?gg t c tctctgtggc ctaggccgga gtgcatgatc atagctcact jcagactcaa 
54541 actcctgggc tcaagcaatc ctctcatctc agcctcctga 9-gctggga -accggcac 

5SS SSSS USSS 225 25££ 2 ™ 
Si MS 35S5 ~ 

54841 SSIatottt tgaatcctca ttttgtcatc cagtattctc accatccctc ctgctcttgc 
IS" SucS agctaggtct gcagaccata ttcagagttg actgagacag agccaaaga 
5dQ6i tatatcctct tgcaggttaa cattagctca tgaaccagaa gctctttggt tcagttg^ 
still aagaccJcac cgataaggaa gggaagcggg tgggtaatga gagactgagc ctcaggtgag 
55081 gggagtcatt ggaaagactc aggtaccaca ggaatgcggg 9-cttgtca atgctgccac 
aocccrtccc tcctcaggac tcaacagcct cactccaagt ctgaacagac tccti-acy 
5 0 Sgacagrt ctgagccaag ggtcacagat ccagggttat ttgatctjgg «»tgcac« 
55261 ggggtggatc aagtatcaaa tttcaagctg ggttgttctg caaattgtct 0«jctjj»« 
Hill Sgggaagga aggcatggcc tcctagatac tggttgctga ? aggaggaag ^aggaagaa 
55381 gctcccgtga gctcctgggg gtagtgggca gagctcccct tagacctcca 3^9 
55441 gtgaaaggag aagtcacaca tagcctggtc gacagccctt atttagctcc gcaggg 
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55501 cccgctgcac tcttcacttg cactcagaag cctactgggc ctctggaaag gcccatgcca 
55561 ccctgaccca atcccaaatc ctggctggac atggtggctc atgcctgtaa tcccaacact 
55621 ttgggaggcc ggggagggag gattacttga ggccaggatt tcaagacccg cctgggcaac 
55681 atagagaggc ggcatctcta caaacaaatt ttaaaaataa attagctggg cctggtggca 
55741 tgtgcctgta gtcctagcta cctggggggc caaggtggga ggactgcctg agctccggag 
55801 gttgagtctg caatgagcca tgatcgcacc actgcactct agcctgggca atagagcgag 
55861 agcctatgtc aaaaaacaac aaaaacaaaa gaatcctgca gacacctgtg aacatctgtg 
55921 gcagccggca tggggctagg gccaaagtga gggcaggtgc cccaactttg tcaactcctg 
55981 actactattt ccccatttgc ctactaggct ggccagatag atcaagcggc ctatcaggaa 
56041 gggcttggtc ccctaagcca ctggcccagc ctggcaagga ctgtgagccc caggttaagc 
56101 gtgtagggga aatgctcctg gtatcctttc tgcttcctcc acttccccta gccccactga 
56161 tttacatgtc tttccctctc ctacccagga gcccccggag agggacaggg aggggattgt 
56221 ggaggccctg ggtgataaag tagggatggg ggagaagtga taaagggggt gggggagaag 
56281 ccagctgcac ttcctccctg atagggaccc caccccaaga ggctcctgcc tctgctgtgt 
56341 tcacaggaag gactggaggt ggtagaggag tggatgggga gggcggtggg caggatatca 
56401 gtggcttctg caatcctttg ccttggaaga tgacagttca ttattttgtc cttcggttgt 
56461 tcattcatca gcaaatactt accacactcc tcctaccacc gctggcagag ctctgggctg 
56521 ggagggccaa ggaggcagat tgagctcagt agctctgctg gtctcccctc caccccactc 
56581 ttcagccttg agggaggcaa tgagtgaata agagatgaac tttaacagca ggtcattgga 
56641 atcctgatag tgtctcttac tgactgtgta accttgtggg aaatgtgtga gctctctgat 
56701 cttcagcttt ctcatctgtg aatgaccatg tagagctggt aaagataacg gaaggaaggc 
56761 tcgcagcacg ccgcagggcc tggccttgtc tagggcagca atgaagagca gcagaagtgg 
56821 catctagcag gagcaggatt tgaaccctgg cagtcccctg agtcgctgtg gaactgctgg 
56881 ctatttgtct gtcttctgta aagcaaagag agtaatggta cttacttcct aggtgttgtg 
56941 aagaccacat gagctactat gtagtattta gaattgcgct tggcatggag ttcggtgctc 
57001 ggtaaatgtt agcctttatt actgtaattt tcatcatcct ctggggaccc tctcctctaa 
57061 agagataacg tctaacctga tatcgtcttc cttataagca gctcctccaa cacattccaa 
57121 gtcagggata gacggggtag aagcagggat tcacaggtgg acccctcttg tgaaaggcca 
57181 agctggccct caacccagct cctaggatgg cagacgcacg cctggcccgg cccatggtgc 
57241 caacaactcc gcttactccc ccagctccac ggtgttgtgc tggtgggtag tgcggaagac 
57301 ctgaggtctg ccccattatc tcctcctgca aagcctcctc cacccgttaa cccccaaccg 
57361 agattataga gcctcaactg tctccaactg ctctgattca gggataaggc tggaccttcg 
57421 agcccatcag ccccacagtg ttgaggggag gctgcctggt tccctgggag ctggcgagct 
57481 ggggaagttg gaccacggca gaggctgggg acacccccct gcccacctgc ctgcctgctc 
57541 tggtgttgcc tccagaactt gaggaaaaaa gtgatcctcc tctggggaga ggccttcctg 
57601 ggttcactaa ggctcttttc tcccatctct gtctttcctg tctacctcgc tggctccagg 
57661 ctgcttctac tgtttctact tctctctcag gctgctcttc ccccaccccc agagcctcga 
57721 agctgcacac ctgtctcctc acatcagata acccgaccac agcagctcct gtcaccccag 
57781 ccaggctccc agcagccccc cagctccctc gcccatcgcc ctcttcctct cctgccaccc 
57841 ccaccttcta gctccctgac acacctacac agccctgggg agggactggg aggggaaccc 
57901 caaagcctta ctgggtaatg agggtgtgag aagacagctc ttcctactcc ccaacataca 
57961 cgcgtgcgcg cgcacgcgcg cgcgcgcaca cacacacaca cacacacaca cacacacggt 
58021 ggaaactcta tacccctgtg cctagtcaga aacagtgacg gggagggacc cagggaccag 
58081 gcctcgaggt atgaggaaaa tccatcctgc ccaagtgagg gggttgggga gtcacagaaa 
58141 ggggcagctt ctggggctga gggttccact gcctcctgtt tttaggcaaa gagtttccag 
58201 ggcttcatct ccaagtccta aggctagagg cccccagcag ggccctcctc tggtggagct 
58261 gggctgggga ggtgggtggg tgccatgtgg acctgcccca gccccttccc actgttcctc 
58321 aagaggccaa gtggggagga ggttgggggg tggttgtggg ggcagcggcg ctgagtttgg 
58381 gatgctgggg ctcagggaga ctgggtaaga gctgggcagg acaccgtggg aaggggagcg 
58441 gtgggaccta ggagggaggg gaacaaagac cagggtgcct gggagctgga ggttttaata 
58501 cctcttgaca acaaatgaat cataggcaaa ttctgtggaa atgatggcgt aaagaaagat 
58561 gtgttatttc aaggccccag tgtgttgttg tgggaagaga gtggaacggg gaggagcagg 
58621 aggcctaatg gcgcctgtag gtgggggccc gggtagagtt cctgggggcg ccgtgaaggt 
58681 gatggcccct gcatctcatg tcaccttcag ggggtgatgt gaaacagcag gtggccgacc 
58741 acagcccgcc aacccccacc ccaaagcaga gaggccctca tacccgctga gctcacctca 
58801 ctgtgatgct ctgttcctcc tgcagtcagc cctgtcctct gggggctgtc cccacaggcg 
58861 cctgccatgg cctgctcctc agcagtagta gaggagacta tggagctcca ggagcctccc 
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58921 atatatggga gggaatctgc agtgagcacc cggccatcac ccctcacggt gggetttttc 
lllll c^tcaggag aa?gctgagt tgatacccac agtgaccgca cctgccttgc ggtcggagct 
59041 cagtcta?ta agt?gccaga taaatgcatt tgtggcctct ggaaggttgt cagggccctt 
Im\ gc?atagctg agacJcaaat ctcagcttct ggtcaaccct cattcccgct c ccgcaatg 
59161 ?taagactca ttaaatgaga ccaaaaccat atatacccat tccaccctac ataatcatta 
59221 ccta?gacac atatttcctc ttcaccttct cctccatgcc tatatgtttt ttaatacagt 
Hill tgcaa?catg gggtatgtac caatctctat tctcttgtga £ct££tg ca ataaaca 
59341 tcttcctaac agcttcatag ttttctatta agtggaaata tagtatcata atttacctcc 
401 acaattttcc aatcataagt gttcaaattg tctctaattt tctatattat aggcagtgtg 
59461 atgggggaca tcattaggca catactccgc tcctcctccc ccaattttga ctatagaaat 
59521 ctlg???agg atacactggg tggggttatt gagccaaagg gtaacagcac ^tatagctc 
59581 tta^atata ttgccaaact gatttcaaaa gaggttacgc cattaccgac agcacacaca 
59641 cttcaccgag ctctcgctaa tgtttcaaaa aggcacctac ctttgtctca "ttaattgg 
59701- cattact?tg aggacgatca ggttgaacat acccctacct ctgcttgtga gttgtgtttc 
lllll cJctgtacca ggagagtctg tttctgggct ttgaacttta gtctccactg ttctagtgct 
59821 tcttaacagt ttgtglgagc tctctttata agaatgattt tagggccggg tgcggtggct 
88 Sa atLLgcac tttgggaggc cgaggcaggc agattgcctg aggtcagacc 
59941 agcctggcca acatggtgaa accctgtctc tactaaaaat atagaaatta 5ccgggcttg 
60001 gtggcgggtg cctgtagtcc cagctactcg ggaggccgag gcaggagaat cacttgaacc 
So61 ?gggag??gg agg?Cgcagt gagccctgat catgccattg cactccjgcc tgggccacag 
60121 aacaaaactt catctcaaac aaaaacaaac aacaacaaaa aaatgatttt aaagcattgt 
81 Sa^aac cgtgtgcgag tctctccttc ttgatattct ctcccacttg ^"ccgat 
60241 gcacttcctc ttgcttcatt gaaatctgtg actgctcccg gcctgctcca gcttccactc 
?tcgcccatc tgaagtcttt gttttctcag gtttctgtat ttagccatct tccctgccct 
60361 ccccttctct cetctcttct cccctgctct tgtggtgtca ttcattccta caatttcctc 
60421 tctcactgat gacctccaaa ttcttccctg agctccagat accaactgtc cactcaacaa 
6^481 cccccct?gc Jcatcccacc aacacctcaa actccacctg tgcaaagctc -ttctgcat 
60541 tttcctccL atttgcttct cctcccatat tccttaactc agctactcaa atacctttgg 
60601 gtttggagtc gcttttggaa gaggaaagag gaaggtggag gctaatgcgc =tgaagaggt 
60661 aatcggattc tatcaacctt ctgctcagag aaggagcact gggaagggca gg^gaaggcc 
60721 agttg?cagg gaagatgctg ctctatgcct caatttcctt gcctgcctgg ^ctaaaac 
60781 ggatccaggt ctagagatag atgcttgaaa cccaaaggga g^accc tcctagagca 
60841 aattaaccct taacactggc ctcaccagct ttttccttca cct cttgagc ^cttcccca 
60901 ataagagact ggaagggatg aagaagaggt aaagctataa Stctaaactt ^gctgtcca 
60961 tacagtagcc agtggccaca tgtggctact aagcacttga aatgtggcca Jtcagaattg 
61021 aaatgtgctg ttagtataaa atatacactg gctttcaaac acttagtatg 3**™™^ 
61081 gtaaaagatt tcattagtaa ttttttattt tgattgcata ccaaaataat J"ttagatt 
61141 Lctatatta ggttacataa atatactact aaaatgaatt tcacctgttt J"tttcctt 
61201 tttttgatgt ggctaataga aaataagtta catatgtggc tcacattccg tttctattgg 
61261 acagcgct?a ?ctagaccct cccagcaggt gaagtgtggg gctccaggct cgggagacaa 
61321 gggLgtaca tgacagacac aggtgcaggc cctactacag gtgtgggcca ^cagagctc 
61381 Jaaccagatg tctccagaca gacactgaag gacagattct cagtggccag cctcactcag 
61441 gcgaagcaaa gccaggcaac atttcctgga taattccttc agtctttgac "catgaggg 
61501 ?c?ctggact gaggcttagc tctcctgagc ttgtccctgt agatgcccca ttattctgga 
61561 aaaacactca cccaggacca cccagacctt tggatcccct "ccttgata 9"cattgga 
61621 agatttttct atcactccac ctgggccagg tcctggatct ^tttccagaa ^ccagaggt 
61681 gtccttcctc ctgtctagag ccctccctcc cacgcactct gtcttaggct Jagctcacca 
61741 caggctggga ggggatgaga gatggaggtg tgctcaactt gacctcgaac "ccatgtac 
elsoi ac?acc?ggg flacaggcac attttgagct ccatttctaa tgcctataga ^gaacagg 
61861 aggggacgag gggtggcaga tatactccat tgggctgccc ttctctgtct cattctcctt 
61921 t?cc?gtgcc ccggctgcgc catttgaggg cactgaagct ggggcccagt ^gcgtgggt 
lllll ctgccLLc ct??cc?tgc ctagatgact ccacctctcc caggtcctgg ctgggatccg 
6204 aaggccccag gcaagtgggg gaaggggagc cactcccact "cccagaag ctgctgctgc 
62101 ctcttcctgt tttgctaaaa ctctggctct ggactcaagc ^gaggggg -^tcaccag 
62161 ctcctgcccc ccgccccaaa aggtcaacct tgcccccctg ^cctcttat "atagcccc 
62221 cactacccac caccccccca ccccccggcc ccaggccctg gctaaggagc t^gtctc 
62281 ctccctcaaa tagcagctgt ggccattgcc ccagggatac agccagatgg gcagatcact 
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62341 ccagatgtgc agtgtttcgg gaggggaggc caggcccttt ^gcagtccc ^tggtactc 
62401 cccgcagcct ggtcctggtt cccctcaact tcaagacaac acttgaggat "caggagga 
62461 tcaggaaggt cgcacctatt ttcccatttc tgtagcctgg ccaagctacc ctgtataccc 
62521 Saaaggtc agcttgggcg ataggcccta ctggattcat ttgcataaat cagctcagtg 
Hill S gacct?aaa? tatagaggaa aacaggctta gggagacaga agagacagga 
S cac?gtct?t ettetattac tgatgtgagc attggagctc tgtccctaac agcccaatgt 
62701 g?gcLggca ctgtagttaa gtacttcatg tcccaatctc atcggtcctc 9«aaaccct 
62761 aaLtagLg gcacttcata ccctaatctg cagatgggaa accaagactc ctcaaggtta 
Hill aataatata? gtaaggtcaa gcagtgggga agcaacaagc tccagcccaa ^gctcgac 
62881 accaaatcct tgctcttaac cacagtacaa cacctcctca ^ctgtccat tcttctgggt 
62941 acttttaaat gatctctttt tttctttctt tcgttttgag S^ggagtctc actctgtcac 
63001 ccgggctgga atgcagtagc acgatctcag ctcactgcaa actctgcctt ^tggattcaa 
63061 gcaattctcc tgcctcagcc tccggagtag ctgagattac aggtgcctgc ^ccacgcct 
63121 ggctaatttt tgtgttttta gtagagacgg ggttttgcca tgttggeegg J^ggtcttg 
fi-siai aactcctaac ctcaggtaat ctgcccactt cagcctccca aaatgctggg tttacaggtg 
632I1 IT^acTcl cgcaggccta aa"gatctct taaaagctca gtgcaggggg ccaggcatgg 
slloi tggltcacac cJgtaatccc agcactttgg gaggccgaga caggtggatc acctgaggtc 
633 61 aaaacttcaa gaccagcctg gctaacatgg tgaaaccctg tttctactaa aaatacaaaa 
42 aaaSg"a ggtgtggtgg tgtgtgcctg taatcccagc tactcgggag ? ctgaggcag 
63481 gagaatcgct tgaacccgga aggcagtagt tgcagtgagc ^agattgca Jcattgcact 
63541 ccagcttggg caacaagagc caaactctgt ctaaaaaaaa aaaaaaatgc tcagtgcagg 
63601 gaaccctgga gcccaggact cagggcctgc ccaagggaga ^ctgcaca ttgtctctgc 
ATfifii rtcctctacc ttcccacccc tagccattta gaccaagctg gagtgaggga tctgctgagg 
?2 cagagatftc Jagaatcact gtlctgggtt tcctcagacc -aagcacaa aggagagcag 
63781 ataaaaocag aactattgcc ccaacccaca ttgatcccag gatccattag gtgtctccca 
lllll ac??ggaac? rtggtgactc tgaatcctcc ctctcctttg cagcatatgt tattcgagtc 
639ol cctcSccaa ccgJtttctc cactccaggt tctgttctta gattgtatcc tgctccccag 
63961 gaggtgatga atfcctcact gtggcttttt tttttttttt tgcctctgtg -tgagagtc 
64021 ?gaca?gg?g cctggcaaag agtagatgct caacaaatgt gtgttgatga agaggagtat 
64081 aatggtgat? atcatgggtg gagtttttca aggtctcagc cagggcaccc 'cgeteKCt 
64141 cccagcttag ccaccctcag ctcattgctc tctttcctgc <*ctagtctc ^gactcaca 
64201 ggtgcataat ccaaactcac cctaaaagac actcctgggg aaagagaggt sagtgtcttc 
64261 agg^aagac cttctcaggg gtctctcctg gagattctgg agtcagaggt atgtgcttcc 
64321 aaagaagaag cattgagatt tgtagtaaag tgggaacctg ttgaccagcc aatatagccc 
ttlll ctggggcaac tggagggttg tgttggggca tatggcaagg -gaagctga agcctgccag 
64441 tgggaggacc acagcatccc tgcaggggcc cagtggagca agtaatggtg agctggctgc 
6450i aglaaggcat tttgcaactc agacgaattt cttctcactc atgattagag tatggcccag 
64561 tggctgcctc cctgaccata atctctgctg gcacaggcat ctctgggctg 
64621 gctgtggaag gagcgctgac ctggaaaccc tggggcttga gttctctgcc tgccctggcc 
titll ftgatJLcS gtgtcatctc tggcaattta cgtcctcctc atgtcctccg tttecterte 
64741 tgtaaaagga atggtttgga ttagaccagg gagtcccaaa ^taaccaca ccttaga 
64801 acctgtggtg ctgcaggttc ctgggtacta tccaaccttc "aaagagtc gacgggg 
64861 ggggatggga ctcaggaatc tttttttcac aggttctttc aagtggtttt ^atttaccta 
64921 HSttStt gagtcagagt cttgctctgt cgcccaggct g^gtgcagt ^tgcactac 
64981 aaccttgacc tcctgggttc aagcaattct cctgcctcag cctcctgggt aactgagacc 
65041 accggcatgt gccaccacac ctggctaatt tttgtatttt tagtagagac ^ttccc 
65101 catg?tggcc aggctggtct caaactcctg acctcagatg atccacctgc cttggcctcc 
65161 caaagtgctg ggattacagg catgagccac tgcgcccagc ctacgtggtt "gataaagt 
65221 gttaggttta ggggatccta gagactagat aatcttataa aacacttgca ^ttttggga 
65281 gcaaaLttc tcgtaaatgg aatgggtaca tcgtgaggtt "gctgctga OTt ^ 
65341 cagagagcag gtgatgggta gtttatttta tcattatcat tatcattatt a«attttgc 
65401 tgctggcatt attgttatag aaggatgtgg cacctgccca tctgtgtgtt "tgccacg 
65461 aLaggttct ggcctaagcg gggcctcgct tacctcaggg ttgggagtga ^ctgggaga 
HUl ggagggtagg gagggaaggg ctttccctgg tgggtggggc ^ttggcaa ^ccctg 
65581 ctttccctct ctcctgggtg gagtttggct ccacaggctt tggcaccaaa ^tgggg 
65641 gagagcgtct ctccccaccc atattcctcc cccactttca catcttagcc actcagtcct 
65701 ggggactgcc cccttctact cttcctttcc cgacttcctc cccaggcccc tccaatcctg 
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65761 ccaacctcat tcctgagcct ggctaatctg tttgccaccc tctgcttcct tgcctcgccc 
65821 ttgcacatgc cattctccct acctggaatg tcaccccctc ttctctcccc actctgattc 
65881 acatctctgg gctctttcaa aacccagttt gaccgacact tgccagcttc -tggaggccg 
65941 tgttctgtcc cgatgtgctc cggtcttccc tctttgcgac gcactcattt gcgcttggaa 
66001 taatagLtc agaaaactgc tttagactca gaaaaataaa tatagatgat ctaaagcagc 
66061 cccctcattt gacagatgag aaaactgagg cccagggtgg "gcgacttg 9«aagatca 
66121 cacagtgaga ttttttaaat agttggcttt gcaagaggct "ca-gtatt "atgtgttt 
66181 gttttgtttc ctcaacgctc tgtgaccaat agaagggcag gtgctttgtt "tgtttttg 
66241 tttttaatgt tcttatctcc acactcttgt tgtgttgtgt atccaggagc taaagtacgc 
66301 aattgtaaL tttgttatgc catcaggaaa ataattctaa aactcacagt sgtacaaatc 
66361 ttttcatgta ttattcatct gatttcaggc cagccctgtg aggtaagtag "aagatatt 
66421 gctatttaca aagcaggaaa ctgagactta gaaaggtgtg acccaggaag ^taatggcag 
66481 agctgggcct aaaactcaag ttccctgact cccagcccag gctcctgatc cccacaatgt 
66541 c?cc???cta gctctctcct gatgctcctg gctggggacc tggcatagtc ^gggggtga 
66601 ccgttgccgt cttttcattc atggtacctt ctttgtcttg ggcttgagga S*ctgtctgg 
66661 cticctgccc ctccccatcc tgtcccagtg ctttctcctt gtgtcccctg "acatagtt 
66721 ggcacaLga cacatacatg tatattcaga actgcaggtg tctagggcaa «gaccacag 
66781 gggaaaccac atcacctttg ttgactctgt agggagatgg gggtaagggg ^^cag 
66841 cttagttctc tccacctgcc ccagtcccca cagtcatcta ccctcccaac ctgagaccct 
66901 ggta?ttata gccacactgt agcctcttct tgatctagcc atccaattct ^cccagaag 
66961 gatttggcac ctcttctctc agatcctgac atcctagata ggggtctgcc tgcctgtacc 
67021 ?caaag?cac acccccaacc ctactcagaa tacttatacg gttcccctga ttctgctggt 
67081 gcagtgcaac agagaaaggt gggaaacagg gatgagacca catggctggg gtcagaaact 
67141 ?ggcatctgg aatgagatgt acagggacct caaggaagca ggctacactg S^aggaga 
67201 c??tggcaa? gcgtccttca ttattttgac ctgctaggaa attgcacagg <*ctgutc. 
67261 aacatacttg ggattaagta acttactggc tctgtggcct tgggcagatc attttgtctt 
S?S StttgcLa tggaaacaat ggggataata atgagattta agtgaaaggg 

67381 ctttgaacag cgtgcgatat gtagaacatg ctcaataaat cctaaattat ^ttccttcc 
6744i ttetttttet tccactcctt ccttccctct ctccttccct ctctccttcc ctccctcctt 
67501 cctttccttc cttccttcct ttttttcctt ttcttccttc ctttcttctt tc ^tccttt 
67561 ctcccttctt cctttttttc cttttcttcc ttcctttctt ctttccttcc ^^acttctt 
67621 atatctctta tgtctggtcc catgaaaccc tttatttgga <Jttggggacc taatctccct 
67681 tactaatctg caagtcccaa accctgagaa ttggcatttg attccagatc ^gaaactga 
67741 aatgcaagat ccaaactaac ccaatacaat gagtgtccac tgagatctca ctgaactgag 
67801 gcc?tgggga aggagcactt tctggttggc tttgtgcgaa gtgtgtgagg ataagtgcag 
67861 gctgg?ggag gaattgtggc tatggccccc acatctagaa ggttgggaac saagggtatc 
67921 agaaag??tg gataattttc tggggcttta aatcctggca caaagtaggc -ccaataat 
67981 atttgttgaa tgaatgaatg gccctgtcac ttactagttg tgcaactttg atcaggtttc 
68041 ttaaccataa aggccatgct ttactcatga gcataacaag SPJttattfltt "&£*£± 
68101 gatctaatgt ttgtccaggg gatagcaagg actgctacgc agtaaatggt aaacagtagc 
68161 taactaagga aagaaggaga ggaaaaggag aagagaaggt caagtaggcc cagagtccca 
68221 aagggaagca gattggggtg ccctcaggct ttgtgctggc *ggagactct ^aaggct 
68281 caggaagcca aggcacgtct tttggggcca gtctcttctg ctaggtgttc ^ctgagaaa 
68341 gctatgagag gcctggactc aagagctttt taaaaaaagg =tccccacgg Jaaccaggct 
68401 agaagagaga gaggtagctt gcatttctct gtctcatgtc tctaaggttc "ggaggctt 
68461 tctaatttat cctggtaggg gacatgtgac ttagaaactg gcttaggact =tgccatgag 
68521 gcggggtctg gtaagtaaat ctggcagggg aaggagagac acagtccagc "tcccagac 
68581 gcagg?tgca Ltgctgtct ttttctctga ctatatgttg saggcagtga Jtcctggtgt 
68641 gtagaaagcc acatgttggg cactgtgtgg acagacaggc agggagatag ^tcttaatt 
68701 cagatcactc aaaactcagt gatgagttta aaaagagaaa saagactcac aaataaatgt 
68761 atgcacaatg cacatggtag aaatgagcat aaaagggcct ^tttacta «^aatagc 
68821 tacagaaaag ctacggatat gtgtgtgttg ggggttggga ^attgtgg ajctagacaa 
68881 gggagatagc aggcatgtcg ctgggggtct gcagtaacca agcagttttt ctggagtctg 
68941 ?gga?accL agaggcattt ggaaggagga tgatctggct tggaattgag. J^tggggat 
69001 gacataccta aggtggaaca gcatgtgtct tggagagtca g^atgggtag "atggggtg 
69061 Lagaatgta ctgtaggtgt ccagctggag aagggttctt ^agtcatg aacatctgtc 
69121 ccaattcaac aaataactca catcaagttt gaattctgtg caagacacta caagaaatgc 
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69181 acccatgacc aaggcagtag ctggactcag ggatatccac tcttgaatgc tcttggaagg 
69241 aagagagttg agacaagtag actaggtggg cgaaggtcaa tgtataaaga ccacacagtt 
69301 cagggaagaa ttcctcttgg ctatgggaat ccgggaaagc ctcccggaga aagtggtatg 
69361 ccactttctt tttcttccag tccttccttc cttccttcct tccttccctc cctccctccc 
69421 tcccactaga tagggagtgg gtcttgagga ttggaaagat ttcaacagaa ggagaaaggg 
69481 gctgggagga catttctttt ggaggcagca tgatgagcga aggcaaggga gtgtggaagc 
69541 gtgaggacag gatgggaagc agctagcagc ccagtctggc agaaataatg atagtaataa 
69601 tagtgactaa cactactgag ccctaagtac caggaggcac tgggcaggga tgtgtatgga 
69661 gtgtggtgcc aggttgtagg aggacttgaa tgccaggaaa ggcttttggg agggtaagtt 
69721 aacaagcgca gaggggttgg atctgcctgc cgaaggagaa ctgggacaag gaaaggggct 
69781 gaagtaagaa gtcccacgct gaatatgccg gtagcaacag atagtgagtc ccgagctgtg 
69841 cctgagggaa gggaatagaa tctatggttt gaagttcacc gccagcatgg ccaagccctc 
69901 ctaggccact gtgggctctt gcttccaatc agacatgact ccacctctgg ggctgcctca 
69961 atttttcctt ctctggattc ttggggtttc ttaggattgc gggagataga atggggtcag 
70021 gggaagctgc tccttggttt acaatggtgg cgcctcacgc tgcagagagc ccagtgttcc 
70081 tgcgtggtgg acctctcccc ttcctaggag cagctccaga ttgctggagg cagacacggc 
70141 tgaccggcta gcccaggaag cacaatggcg aggtccttag cccctgaccc ctgaatctga 
70201 ccttctctcc agctaaaagc ggagggagag gcagggaggg ccactgccta aagccggccc 
70261 tgagctgagt ttattagctg agggagggct ggaggcggct gcattccgac tcacagactg 
70321 gaacatttct gtgatccgct gtaatgcact gggggacact gggcacattg ctgaagtttg 
70381 actcataggg accgggaggg ggaaagaggg gggttgtgga gggagaggaa tgggaggaag 
70441 agaggaagag gagaggaggg aaggaagtcc cttgagaaat ttctttaaaa aaagaaaact 
70501 ttcaaaatct gcaccacccc cacacccttt ttcttttaat aggaacaggc tggacccttc 
70561 cgttcccctc agcaggcatg gtgtgtgtgt gggggtgcca gtgggggagg gctgggcagt 
70621 gattcaaatc agatcctgga actttcctga ggcaagtcgt gcttatgtgt gtgtgtgtgt 
70681 ggtggggggt gtccgtctgg gattccttgt atgggacatg ggacaccacg cgtgtcccac 
70741 tgtgcccgcg tgtggctgcg tgcttgtggg ctgtacgggt atgtagtgtg tgcacggggg 
70801 tccaccccga agccccagtg tgtgctgtgt aaatgattct gccccttgta aacatggatg 
70861 cgtgctcgtg tacgttgtgt atgcgagggt gcgtgcgccc aggtagctgg gtttccggga 
70921 attgtgcacg gctcggagcg cctcgcggcg gctggggctc ggagccgcgg ccggcgttcc 
70981 gggttcggcg ctgcctcccc ggcagtgcgc cgcgccccgc cgcgatctgg ccgcgcgcgg 
71041 tgtctgcggc ccgcctgtgc gccgcgcggt gcagtgtctg ccggggtggt gtgtcccagg 
71101 gccgcgagcg cctgccccct ccctcccctc ccccttggcc cgctctcaga ctcagataaa 
71161 gcatttcctt ccattgtcat cctacccggc cggccgggct gccagggccc tccccctccc 
71221 ggccccctcc cttcctctcg ccgtctcaca gtcgctctgc agcctccggc gactgggggg 
71281 atgtgaggcc ggcgccccag ccccccgccc cgccatgagc cccccgctct gagggccccg 
71341 gcccctggat gcacagcccc ggcgctggtg agtactgggc ggccgccccc cgccccgccc 
71401 tgcgcgcggc acccagcgtc gcccgcccag gctcggcctc cggccctggc cccggctccg 
71461 gctccggctc cggctcgggc tcccgccagc cccgcgggcc cagcccggct tgcgcccccc 
71521 gaccgcgcct gtcccgcccg gctccgcggg gctctggcag gctccgggtc ggagctggtt 
71581 ccgggggccg gagggctcgg gcctcccgcg gggcgcccac atccgcccgc cccggggcag 
71641 ctacaggccc aagggaggga gttggaggcc ccggccgccg gtgtgcgggc cccacgtccc 
71701 atcacccctg ttcccgggga ggacgagccg agggaccggg gagggaggga cggccgcggt 
71761 ggcccggcga gggggcggtg ctccggggcg gaaggtttgg aagcgcgagg gcaaagggca 
71821 ggacccactg agttggggct gggctttgtg gggctggaca tcagcgcccc catcccgtgg. 
71881 agccgggcag ggccctactc agatccttcg gcggggaaag aggtcccttg gaggggtctc 
71941 tggctgggag gtttctctga gcattgcccc ccatccttgc tcacccatca gggtgaagag 
72001 acacctgtgc cctggtgagc tgtggaggtc aatgccggca gcggcgcggg aagcggggcg 
72061 ccgcaggctg tgtgaggggt gggggacagg atgtgcaccc cccaggcctg gggtctgttg 
72121 gtgttgggga gtgtgagagc aggcggcaaa tttggcggat gggctgggtt cccacgacca 
72181 gagtttctag gcctgtgggc caggagagag ccctctgggg cccgcaggcc acccagtgcc 
72241 ccacccccat tgcttcccgc tgtggctgcc cgtttgggtc tgacctcccc agccacggct 
72301 gctcctcact ccttctcccc gctggctgtc ttgcgcaccc aaaggcctcc ccctgcatct 
723 61 ggacactggc tgtctcgctg ccaacgctcc ctgcccactc ccctaggcaa catctgcctg 
72421 aggcccagct ctgcctgccg ctttctaggg tgagaatggg gcatcggccc tcagcggccc 
72481 tgctgggagc tcaagatcaa cttctcagcc tgttccctgg acttgcatct ggacctgtgg 
72541 gaccttcctc aggaccccta ttcagctata gggctggcag gagactgtga ctcaggtccc 
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72601 tgccctccaa tgagacgctt tggcggccct ttccccctcc caggactcca taggctgcta 
72661 ggctgccgct acccatgggt tattaagtca ttttcttctt ctctgcagtc atttctgagg 
72721 gaaactaagg cacagagtag tcccagtgag tggtacccag cccagtgaac ctagactgga 
72781 accaggtctt ggacctattg ggactggtcc tctgccttta gtcccctgat gtccctcctt 
72841 gcccagcagg gccaggctca gaggcaagct cagagctgcc tcctgatgtt gcacctggaa 
72901 tggtcctggt gcagtgttct ccagaggcct ctgtgtccct tattcggcgg gtgtctctgt 
72961 ggccaccggg tcttacagtg ggttttgggg cagggaagtt tgcatgtcta agctgttcac 
73021 tccactttga cactgaagtt cagtttcccc atcagtaaaa tggggagaaa attccaagca 
73 081 cacttctcag agcagagcag aagaggttga ctatggagag gagaatgaag gtactgtgct 
73141 attatccacc ccctccagtt tgcttaggga taatggacct cagctttagt ccttggtggc 
73201 ctcttggcat ggaagctgga actttctcaa ttctgatata aaacccttga gcaagagaga 
73261 aactcatgtg tgatggggta gggagtgggg accctctggt agctgtgggc aagcatgccc 
73321 aaggacttgg aagacagaag cctgtggaac cccatctcct ctttgccttc tttctcctgg 
73381 cctttcatta agggctggta attttgaagt cggcaggggc ctgagagaag gtgagctaat 
73441 gcaaggccca gggtcacaca gccagggaat ggcaggcgga gggggccaga accaggcctt 
73501 ctcactctgc cagtgcccat tctgctggcc caccctccac agcttggctc tccctggcct 
73561 gccctcagtt agacttcgga ctgaggcctc cagtggggtg tggggtattg ctggaagcag 
73621 ggcctgaata aagtctgggg ctagcgggag ggcatctgtc ctcccggagg ctcccaggac 
73 681 tgtgcatttg tgtgtgttgg atttgttcac tagatggggc acttcctttg gggcaggaag 
73741 ctttgatttc ctgtggtgat ggtgaggagg ggttggtaag gattaggagt ggggggctca 
73801 gctctgggcc atcctcgatg ttgttgtttg gaaccacgga ggggcagagt ttctgcttaa 
73861 gactgcttct cccagctctg gggaggcagg aaggagagcc ttggtgagga ggcccaggcc 
73 921 aaggctggag aaggaggctg tgagagcagt gagctggggg tgggcaacac agcaggaagc 
73981 ccggtcagca ggtgaccctg ccgggtattg tgtttccttg taatattttc cccctgtttc 
74041 tgtggtaacc ttccctggag gccccaggcc ttagggctac aggaaggtgc ccccagacag 
74101 ccctttcctt agaggcctga gtattaggag gagtccccag atctagccac ctccctaacc 
74161 cttttggctc cctaggatca ggggcctggg aatctaggcg agtggcctga gtgagcatgg 
74221 actcgcgggc tgggggaagg ccctttggcg tcttctgggg ggaagggaga gggaaagagg 
74281 ggagctggac gcccggaagg gccctgagca acttgagtcg ctggcctagc ctcttgtttc 
74341 ctcccaaccc atccccactg ccctcctcca gtctccctcc tcctacaagg gagaggtggg 
74401 tagcatgctg cctggggcaa ggggcagggg tgggggtggc agaggtggga gggatgtttt 
74461 catcagcaga gcatagctcc tttggtcctg gaccagttcc cagaggcaaa ataaattcag 
74S21 gacagcgtct gtttagtgtg ggtctgcatg agatgtgtgt gagcacacac tgggtgcgtg 
74581 gtgggtatct gtgtgtgtac ccctcccccc agaccctgtg tatgctgatg tggtggttcc 
74641 gggcaatttg tgatctatgt ggtggttctg tgttgggtgt tttgggaata tgcacacata 
74701 aaagacagat gtgcatcatc tgtatggtgc acaccttttc aggttatggc cctgtgtggg 
74761 gtaaacatgt ccatatgtat ggacatgttt tttgggggta tatatctggg caggagtggc 
74821 tttttaatag aagtccagat gctggcttgt aaaacaccat ctcatttggg attctcaaat 
74881 gcgggttcct ggaccatttg cttcagagtc acctggggaa tgtgttaaag ataaagatcc 
74941 tgggccgggc gcggtgactt acgcctgtaa tcccagcact ttgggaggcc gaggcaggtg 
75001 gatcacctga ggtcaggagt tcaagaccag cctggccaat gcggcgaaac cctgtctcta 
75061 ctaaaaatac aaaaaattag ccaggtgtgg cgtgcgcgcc tgtaatccca gctactcggg 
75121 aggctgaggc aggagaattg cttaaacccg ggaggcagag gttgcggtga gccaagatca 
75181 cgccattgca ctccagcctg ggtgacagca agactctgta aaaaaaaaaa aaaaaaaaaa 
75241 tcctggctgg acgcggtggc tttgggaggc tgaaacaggc agatcacttg aaggcaggag 
75301 ttcgagacga gcctggctaa cagggcaaaa ccccatctct actaaaaata caaatttagc 
75361 caggcatggt ggcgcaggcc tgtagtccca gctatttggg aggctgaggc agaagaattg 
75421 cttgagccca ggaggtggag gttgcagtga gccgagattg cgccacctca ctccagcctg 
75481 ggcaatagag tgagactgtc tcaaaattaa aaacattcag atcatcaggc ccattccaga 
75541 ttgactagtc agaatctgag gggtggggcc tgggaatcca gattttaaca ggtgcttcag 
75601 gtgatcctgg ggcaaggctg tgtttgagga ccactgccct gggtcaacct cttcattccc 
75661 tcttttgagg aaatagaccc acagaaggta tgtagtttct .ctaaggtgac agggccatta 
75721 agaggaagaa ccaagagaaa actcaaggct tctaagacct gtccaggact ttgtgctcac 
75781 ccatgtaccc cctgtgtgtg tgtgtgcatg tgtgctcata actacacttt gtgatgacgt 
75841 ggacccgatt gggctggtgc taattggggc tgatctttcc tctggggtcc tggctttctt 
75901 gttttctgac cttgttcttc ttgctacatt ctgctgcctc ctttttggag aaatcctgga 
75961 actgttgagt gtcatcccta aaggtcaatg ttggcaacca gggaaccatg ttgctgagcc 
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76021 agtcactcag caattcatcc attcactgga tcctagctga gccttgcaat gttctaggca 
76081 ctgggtacag atatgcagtg aacacacagg cacaacatct gacctcaggg aacttccact 
76141 ctcgtggaga agacaaacag aacaagtagg caagtaaagg aatgagtatg tgtgactagt 
76201 tacacactgt gataagccct aagaaggaaa tgaactgggc atggcaataa agaataacaa 
7 6261 ggtgggactt cctttgatag ggtggccagg ggaggactgc ctaagaaggt gacattgatg 
76321 ccgtctccca cctccccagg ttggaagtga gccatcagag cctctggagc cgtgcttgtg 
76381 aactccctgg atgcaggtgg aggccctggg ctgaccaatg gctaagggtt ggagctgaat 
76441 tgccagcctc tcacttggca tggaagatgg cagtctcctc cccttaagca gccccaaagg 
76501 ttggcagagg ggagagcaga agggggagct gcacaaggcc aagatcaaag ccactccctt 
76561 gcttggggag cacccttttt cttccatggg gctgagtcca gggccctgtg gccatactga 
7 6621 atgttgagaa ggaggcagca tctccccagg agctctcctg tttcaccttc ctcccacctc 
76681 cttcccttct ccgccatctc cccagttggg gaactactgt gccaagtccc ttccctctgg 
76741 tctagcctgc tgcctctgtg gccactttac tttacttggc tcaggaatca ccaaagagag 
76801 ggggtcaagg cctagagggg acctgggccc tggaagagag gacagaacca gaaaggaagg 
76861 ctggggttgg gaccagagag gacagggctc aagggaggat ggaggctggg acaggagagg 
76921 cacacgggaa aaacctgagc ccagatggcc ctttggctgg gctctccaga gtctctcctg 
76981 ggcccttgga atctgctgcc caaactgggg gagactctga gaccagaggg ccagatgggg 
77041 ctgattcaag acacgggctc tacatcagct gggaggaaat gcccctgtct ggtccacctg 
77101 cagctctacg cttcacccct ctcaggaggt taactttcac atcagcaact tgggtgtcag 
77161 gttccggctc taggccagca ggcctcagcc cctctcacct ccaacctctt ctcccaggaa 
77221 ggtttttctg gggacccaga gcttcaggct gcaggaaggt gttgcctggc ccttgcctta 
77281 gattattgag tgtcaaagga gccctgactc caggtccgct tttccccctg cacactgcca 
77341 aggctgcctt ccaccctggg cctctctgga ggctgctcag tgctcttccc gactcccagg 
77401 ccttcccgcc caagctccac agcccccaca gcaggatggg gaggggactt ctcctcgtca 
77461 ggaaggccct gggctaagct caccatcccc accctgtctc cgcaccactt cctttttcct 
77521 ccatcttgcc tgcagggatt gtaaaccctg gtggtcagaa gctttgggcc tatagggtca 
77581 gcctctcacc ctggggatcc gtaggggaac tccaatcccc ttcagttcag cttcctccct 
77641 gcaggaccca ttccaaggag cctagctctg gctcctgagg tgaccccagc ccagaagtcc 
77701 cattcccctc taccccaacc cccagaatgg caggaggagc agggcagtct gggagtgaca 
77761 ggttcggaaa gagtctgggg tgggggaatt cggcgattgg gctgtaaccg tcttgttttg 
77821 cttgccccac aaacctgcac gtccgggacg tccgctgcgc cctcccaggc gcgttcaggt 
77881 tatagaactg ctctcagaat gacaggctgg tggcacccgg ctggggcggg gggtggggag 
77941 gtgaaggggg gagccccagg caagggggag ctggagggtt aaaaatagca gcagccttgt 
78001 ttcggttagc aaatgtggag gcggggagct ggaggcgggg cgggcggcgg acgatgtttg 
78061 cccgcagcgc agggctgtgc ttcccctggg tcccgggagt gagtcacggc ggagacgctg 
78121 aggaggtgct ggcgcagcac cccaccccca ccgggcgagg ggctgagcgc aggcctcgcc 
78181 ccccagattc cagcgctgaa ggaggtgtga ctctcccttc caggcagccg gggccgcctt 
78241 gagagtgagc caggggcatc gtgtgataat agggaagaaa tgtgccattc tgacgccaga 
78301 gatctgggtt tgaatcttag tcgaaaggtg tgggatcttg agtaaggatg ctgatggctc 
783 61 tgagactcga tttcctagtt tcaagtgggg cttttctctg tgccccactt agtgcttaaa 
78421 gcactctaca gatgttaatt atcgccttag accctactgt atatatggca aagcctggca 
78481 ggagagcttc ctgtaaggac gcagagggag gaatgggatg gccttggctg agtctcggtt 
78541 tctcctgcaa gtgtgattat gggcacattt tgctctgtgc ctccacttct tcatctgtaa 
78601 tgtgaaaata attacagttt caactttatg gagttgctat gaagattaaa ggagataatg 
78661 taaataaagt tagctctgtg cctggtatga agtcagggct cactgaatat tcatcatcat 
78721 tattaatgtt attgttcata ttttttgaag gtcagggata gggaatgttg cagacacgaa 
78781 gaacagaaac tgggcctagc cccagttcac agaaaaaacc aggccaaatc cctgttccag 
78841 attcctccac ccatcgcggc ctggaacagc cagagagctg tagccagaag tcatagggtg 
78901 gacccctgct tctcttgttc actccctctc ccagcctctc ccagtgaggc agggcgagga 
78961 gggaccccag ggccttgaag ccagctggcc ctggagaggg gctgctgtgc cagcttgggg 
79 021 agggtctggg atggggctgc ccctgatggc cctgatgtgg agtaccttgc cagcatctgc 
79081 tggggtgaac tttattttag cccttccctt gttgctctta tgaagaacag aggaggggtg 
79141 ggcaggtcag tgatgtcagc agtgagtatt cccagcacag cggctctgga agaggcatga 
79201 ggcatttctt tcaggaaatg a teat tat tc agccagaagg cattcattaa gtaagtcctg 
79261 actttgtgcc cagctctgtg ttataggccc ttggcgagac tcaggagggg cagaggacgc 
79321 taggttgtag ataacacgga acctcagagg atatatggtc. caagaagacc cgggggcggt 
79381 gaaaaccctg tggactaatg ctcacgggag cccgaggtca cactttgact ttgctaccat 



70 



WO 00/71703 



PCMBOO/01252 



mn , tfltat , tatatacgta tatatgctgc gtaattatta cagaggcagt ccatgtgcat 
7 5 Jglgga tac^t cagacaggac agaccagcaa aaactaaaaa ataaaaaaca tcacagacgc 
' 3 y yy Z r^rrfttcca tttccqtatg tgtctttatg tgttgtaact 

Hi ™ E S=! 2SS5 2=25 == 

b =SC= 35=3 — £== Eli 

2S2S =IT, SSSS —I SSSS 

?99ei aagta??tac tgtcattaat gttaatgtgg catccctgtg agtgtcagga "cacagctt 

Ss= S555 SS3S 3SS5S Sg 5 == 

80161 tacgqctgtg ttcctagtcc ccagaaagtg gccctgaagg taggtgctcc cttttgcact 
Sn^l taSaatac? tccagcgctt ccacctgccc aaggcctgcc cgtgagtgag agacagagat 
SS28I aSagag agagagagag agagagagag agagagagag agagagagac cttttcctcc 
lllll caagagaaS tacccccgag tacccactct gagggtgact tgctctggtt atgcaacccg 
80401 cattttgtag agggcttgac agtttccaga gagctcacgc agcgtttgat <=ctctgtggc 

0 61 agccctggga g^tgcttg tttagttata ccctgctgga ^-gctaac agga 
fin „, „t aaaa tat:t taaatggtac actttaaaat ggtaaaatgt acatttaaaa aggaaggg** 

0 atagaagS aaaaaggaat tgaggatggc aggggtggaa cacagcacac tt g gggaa 

XS1 JSSS =S SHE SSS5 2K= 

ES Ss 323K 3=S 33SS S2=S S2== 

BOSei StaSagg ccgggcgcag tggttcacgc ctgtaatccc agcactttgg jaggccaggg 
80941 tgggtggatt cagtgagttc aggagtttga g-cagcctg ^caacatag tgaaacaccg 
81001 tctctaccaa aatacaaaaa ttagctgggc atggtggctt gcacctgcaa cc "\» 
llTA ttqqcaggct gaggcaggag aatcacttga atccgggagg cagaggttgc agtcagctga 

5 ga??gtgcca ctgcacccca gtctgggtga cagagtgaaa ttctgtctca -aacaaaac 
lllll aaaacaaaca aacaaaaaaa cagtatctgc cttacagagt tgtgaggact -ttgcaata 
81241 atacaattaa aatgtttagt gggggcctgg tgtggtggct caggcctgta atcccagcac 

3ol ftSgaggt agaggtgggc ggatcacttg aggctgggag ttcgagacca J-taatcaa 
81361 cagggtgaaa ccccgtctct actaaatata caaaaattag ccaggcatgt tggcg J 
81421 ctgtaatccc agctacttag gaggctgagg caggagaatc acttgaaccc ggg 93 y 
Sl481 gg?tgaagtg agccaagatc gtgccactgt actccagcct S^gggactcc 
81541 atctcaaaat aaataaataa ataaaaatcg cttagtggga ggatgttgcc ^ccccccgc 
zH\ caaaaatgcc taggataata gccagcacac agtaagcatt aacacatgat tgttgatcat 

S!S SSSS SSSS SSSS ™ g t 

8 ?8 gaggaaggca catctcgctc ggcctgcagc tgggagaggc agaaccagtg ^aaagcag 
81841 gagLgggta cacagagggg cagggtctgc atgaggaggg ^ccaggagct 9OT**£ 
81901 ggagagcaag ggaatgagtg tgacacctca gaggggagaa ggagccgccc ccag 99 a 
81961 cctggggcgg tgactgtgct tcctgttggg gcaaacactg gcccttgaga aagactggct 
««1 cacaccggS gctaaaggag caactggtct -gtggggca ccjg £££££ 
82081 gggagagatg aaggcagaaa ctggccgact tatccccatg "acagatag 99 
82141 cttgcctgct caggatgttt tgcttatgat aggaaagatg gtagttagac atcatgg g 
i£E acScctatc tcagggactg gagatactgg agcagaggag tgaggatgaa tgtggaactt 
ft??6l atatctttaa gggctttttg gaactgagaa atcttagggt agtgtggacL dyyyy y 
Hill ac?ggctcag gaattcccta agtgggcaga acagtgcagg ^-ggccag ^tataagct 
«?T8i naaanccata aataatagga agtagatgca ggccctccag gcctgccacc gcagy y 
lllll acca?gccc? ccccttcaca atggacttgc agggaaggct gagtggtggc ccgagaggtc 
250 ccgggagttg gacagggctg ggaggacccc tgtttttctc tgtcagagga -gcaagggt 
82i61 ctcSgagag tgccagaccc agaaaccgac agccatacgc aactcagaat ^ 
82621 cccggcctca ggttctgcca ggtcttcatc cttgaggaga ^cacaggg ^agctggg 
82681 gatctggggt gggggacaaa gaaccaggga QSatgctttc ^acccccag 0-* 
82741 ccoctqctgc catggttaca tctgcttcct gtttgattca tctcaaacag cagaag yy 
82801 ggcggggtgg gggggcgaca ctggctccca gctcaggcca ctgctgcgtg gggctgttta 
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82861 caacagccgc atgtgggatt cccagaaaga gactccaaac cggacatcct gcggctgcaa 
82921 aatacccagg tgtcaagagc taaaaatagc tgcctcaggg ccccagctgc cctgaggtgg 
82981 cggagaaaga ggcatgctca ctgttgccac ccttacatcc agcctcctgt ttggtgtgca 
83 041 ggagcttctc tgtcctcttg cctcggactg atggaggcct tcgtctgggt aggcagacat 
83101 cccggctggc tcacctggca gctgagcctc tgccctgatg ggcagctggc tcctctgcct 
83161 atacagagaa atggtgcagc ttgctttggg acgctaatga gagagtccta gagggacttg 
83221 ggagcttcta gagaagggat atggcagggc actgagagca ggggagttgg agctgagggt 
83281 cctctaagac cccaacccat tgccagcccc ctgtttccag cacacagtcc caaatcattg 
83341 cttggtttct acaaagtcaa cagttgctcc aaatgattct ttgagattgt cttcatgggc 
83401 acccaaagat gacatagctt ctgccctctc acctgcgcag ggctggggat tgctgctggc 
83461 acgggtctct gtggggctgt gtgatttttt ttttccatct ttctgcatgc ccatctaggt 
83 521 cctgcatgtg tcctttgctg gctggcctgt ggcgaatggg aatgctgggg aggaggggtg 
83581 gagtgtattg gttgagagcg tggattctga agcccaattg cctgggctca agtcccagct 
83641 caacctctgc cacttgtctg tgacctcaga caagttatct aatactgctg ggcctcagcg 
83701 tactcattta tctaatgggg ataaaacagt aaatacctca taggtttgtc atgtggacta 
83761 gataagttag caaatgtagg gtacttagaa caactcctgg cacataataa ggtgttcgct 
83821 tacaaaagtt caggtggaag agaaagggaa gagagcatag ttgggagagg ctggggataa 
83881 gagatagggc agggggctgg gcacggtggc tcacgcctgt aatcctaaca ctttgggaag 
83941 ccgaggcagg caaatcacct gaggacaggg gttcgagacc agcctggcca acatggcaaa 
84001 acaccgtctc tactaaaaat acaaaaatta gctgggcttg gtggcttatg cctgtagtcc 
84061 cagctacttg ggaggctgag ggaggagaat cacttgaatc caggaggcag agtttgcagt 
84121 tagctgagat tgtgccactg cactccagcc tgggtgacag agcgagactc catctcaaaa 
84181 aaaaaaaaga gagagagaga gagatggggc aggggcatgc attcaggaga aaatggtctg 
84241 tggtagagga gggaggagag ttgggagcag acactgaaac gctaatgcca ggaaggaggc 
843 01 tgcagacaag tacaggaggc aaactaatac tcgctaccac aagggagcac ccaccatgtg 
84361 ctgggtgcat cacagacagc attgctaatc tcaggtgacc tctttgaagt aggtattctt 
84421 tttgtttgtt tttgtttttg tttttgagac ggagtcttgc tctgtcgccc aggctggagt 
84481 gcagtggtgc aatctcagct cactgcagcc tccgcctcct gggttcaagc gattcttgtg 
84541 cctcagcctc ccaagtagct ggactacatg ctccccgcca ccatgcctga ctaatttttg 
84601 tatttttgtt agagatggga tttcaccatg tcggccaagc tggtctcgaa ctcctgacct 
84661 caagtaatct gcccgccttg gccagggcag aacttcccca aagttctggg attataggcg 
84721 tgagccacct cgcccagcct gaagtaggta ttcttatctc ctgattacag gtggggcagc 
84781 ttaagcaggt taaattgtgt ttctggcttg ctttgccagt caccgaggga gtcggggctt 
84841 aaacccaggc ccatctgacc gcaaagccaa tgtcctgtgt gctttagacc ttcaattccc 
84901 tcacagtttg tggcctgcca gacttcatgt ggcaggggct tccagcccac tctcagctcc 
849 61 ctgctgggtt ctggataaat ctgagcaaga agcattcagt gccaatcaat gagcagtata 
85021 gagaatttct ggaagggaga cacaagaagc tgttagaaag ggcggcttcc agggaagttc 
85081 tagggagtct gggatgaatg agaaacttat cctaacaact tttgggctct ctgaattttt 
85141 tttagtatct gcaagtattg tacttgttca aatatgttta aggctgcagg ctgtattcta 
85201 aactccttga aagtgagaac caggtttcac tcatatttcc atcttttcaa cccctagatc 
85261 agtgacttcc cagggaagta gtacctgcat ttggggttga cctttgggtt tcccctgtac 
85321 tggtctggcc tggcctggct ggaccactgg ctggctgggt ggctgtgacc tagccccttc 
85381 tttctctttg ctcctctgtc aaatgagagt gttggtctga acgatctcta aagcctggaa 
85441 gaggagcaga tcctctgtgc tcagccccca ctctgtgtca gggaggcctg gcaaccacag 
85501 tgttctttct cctgtttatt tgttcttgga tcttcctgaa gccatttcac caccagcctt 
85561 catcttctct gccagcccca tggagactca agctttttcc agcctatgtc agggaaggag 
85621 aaccagagac agcaacctcg ggtgtgaagg gagtcagctc tgaacccagg actatggcct 
85681 tctgccactg cctgctttcc tcttgctgct ggggcctagg tcttcttgct gctgcttcct 
85741 tttccgctaa tcaagagtcc agggaggtgg gaacagcctc aacaaagact ttgaagatga 
85801 gcggggagga tcgcttgagc ccaggagccc agcctgggca acaggggaag acttcgtctc 
85861 tacaaaaaaa aaaacaacaa aacaaaacaa aaaaaattta gccaggcatc gtggtgcata 
85921 ctgtagtccc agctactctg gaggctgagg caggagaatt gcctgagccc aggaggtcaa 
85981 cgctgcagtg agccatgttc acatcactgc actccagcct gggcatcaga acaagaccgt 
86041 acctcaaaaa aaaaaaaaaa ttaagaaaag acactggagg catcgggagg ggggcgttct 
86101 aggtggcagt gctcctgggg aagccttttg tcccactgaa gacatgaagc tcctgggaga 
86161 gcaggtggtc ggcaaggctc aggttttcat ccaccttttg cagatctagg aggcaaagtc 
86221 atacctgctg gggagggagg accaagactg gggcctgagg caataaggta ggagcagtag 
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86281 ggaggtcagt ttgttccagg tgcttagaat tgtgtttgtg tttactctgg aggttgctga 
86341 gggctggggt gcacctattg gaacaggggc tccataggtt tctgggtaaa atcaggtgtt 
86401 ctggtttaag aaggtgactt ggtaggccca catgccccag tgccaagtaa actgttctta 
86461 agtctgactg cagttgcctc caaagaagat agaaaagggg agtagccagg attccaaaaa 
86521 gaagagctct ccaacctggc aaagagccct gtgctagaca gtattcctgg taccttgggt 
86581 ccatttactt ctcttttttt tttttttttc aggctgaccc caaattagta gtaacagccc 
86641 tcggagagag gcagtgatgg gaaaagaggt cccacactca agccagaact gggaggcagg 
86701 atgttcatgc tctggcttca gttcagctac tgacggggtg ccagtagata cctttcctct 
86761 ctctaggaca caaagagagc tgttcctggg tcttaatctc tgtcgctctg cgctcttctg 
86821 aacttgatgg ccctcagcac ggggccaggg agcgggggaa aagcagaact ttttccagga 
86881 attgctattg gaagcagccc cgttgccaac acgcatgcac acatgcacac agcttttctg 
86941 gacagacctt atattatgga ttatcaccac aaaacatccc tttggggcct ggtagcccac 
87001 accacagaat tcagggtcat taatttttct cctatccaga gagtgcatgg tgtccggaat 
87061 ctgtggttac caggggagca aggcacagag aacctggctc tgctcccaag catgaatgct 
87121 gctgaccagc ccctgggtag ggactgggga ggtgggacag aattcccagg aggcagggga 
87181 ctcagcctga cacagtctct gggagtgcac cctggagccc agtccagaaa cctctgggag 
87241 gaccaggtcc tgcagaagaa agaagaggta ctaagaaggc ctgggattgg gggttaccat 
87301 gtcgtgggga ggggagtttg cctctgaggc ccaccacctt gagaaatatg catgctgtgt 
87361 ctcaggcagg ttgtcaggag agagtcattg tatttgattt gtcagctact aacagagcct 
87421 gccacgtgcc ctgcgaggtg tttggtgcag atgggcatgg cttccacagg gcaccacaga 
87481 gatcatgatg aatgaagtgt caaggtggta gacacagagc gagtgctgtg gaaaaggaag 
87541 aggggagagg tcagggagag cctcccaagg agatggactt gggctggacc tcagaggatg 
87601 ggcagaattt aaataggtag agcagcattt tcggaccgaa ctttgttacc caaagcatgg 
87661 gctggtttga ggggcagtcg gtgggagtct ccctgtgccc aggctgcccc ctcccccagc 
87721 agcgcctgcc tgcaggaagt tctcatttct cggctctgaa gaggaactgt ggctgcctct 
87781 gagacacaga cccaaaggag caccccggca gtttctcaaa aaatatccct tctgccccaa 
87841 gtctggccag cagagcgctt ctgtgtccac ccagtacccc gtccaggcag cctctgggtc 
87901 tcctggcctc ctgtcccctt gaccctgaac tggacagcaa gagggaaagg tgtctgtcct 
87961 ggacaggtgg cctcaggact catctctgtc ttctccaacc ccagctggcc tccatgtccc 
88021 ctgggggctt tctgctgctg accagcttgg gccctactat aggttttctt gctgggctta 
88081 ggagcctgag agaggtagcc atttccaaaa gaaaagattt ctatctcaga ttatctggga 
88141 aagaggctga gtaggtccct tctctgagga aacaggcagc aggacatagg atggggcagt 
88201 gggaggaaaa gggtctgcac tatggggtcc ttgggctgtg cactcctgac cttatcactt 
88261 cacagttccc accagatctg acttgacctc cgggccatga cccagtccct cccccactct 
88321 ggaaacctct gtgtcccctc ctgctccttt cactcccacc tgggaggctc tgagcaggcc 
88381 agggtccctc tctccaggcc tgctcctccc tttctcctcc tgtcccccca gccatccccc 
88441 cagccaggct ctcccacctc tggccccacc tcacctcttg gccttcttct ttccctcggg 
88501 cgatgggagc ctggtttggc tgcccaggga agattgtatc tgaccacagg agggagggct 
88561 gagggcactg ctgggtgagc tgaggcctcc ttaggttctt gctgtagtct gagttcaagt 
88621 catttagaat gagtgacttg aggaagaggg agctgggagc ccttttcacc agcaggggga 
88681 ctggaggagt cgaatggggt ggggtcttct cgttttgatt agcttctggt ggaggtccca 
88741 ggctttggcg tgctcaagct tggagtggca gggagcaggc ctggcttgac cttctttcct 
88801 tcctgctccc tctcctcacc cctccctgca gctctttcac tccgtctctc tctctacaga 
88861 tgggacccag gtgagcccgg gtgcccacta ctgcagcccc actggcgcag gtaagagtca 
88921 aacccggggg agtccatggt agggagtgga agatgagggg tggaaaggct gtaagaacgc 
88981 gagaagctga ggggttagag aagcagggtc gctggctgat ctgccagaga gccaggaggt 
89041 ggcggctcca gggaggggcg aggagccggg gtaagagagg cagctctgga tgctggctgg 
89101 gcacagtgct aggaaacaca acaggaaaag gaaacacagg atgcccgtct tgtccttgct 
89161 gggagcagtg aaacaggaag gaaagtaaga agctaatatt tatactgaga cccctacccc 
89221 atgtcaggca ccaggcaagg tgtgttcttg tgtgtggact cggtcctcac accggctctg 
89281 caaggtgggc atggcagccc ttgcaggact gctctgctgg aggggaagtg ttc ^act 
89341 gtctgcgcct cctccctctg ctggcccgag cctcctctgc tgctaggctg ccctggggaa 
89401 ggactggact tcctgctgct gctttggttt aggacatgcc catggggcca ggtctggact 
89461 agacgcggtc tgcccttcct ttagtgtagc cagtatcaac caagggccta ctgagtgcaa 
89521 gatatacagc ctgatgccta ataattccat atagcaggga gaaatggaac ccaggtatcc 
89581 tccttgcttc agtcctggct gttgaaaagc taacaggcag gttagggagg aagcacacac 
89641 aaatacaaag cgaaaaaaaa tagaatgcaa taatgtgacc agtgcccaat gagaggacac 
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89701 tgattcatga gtttatccat ttgttcaaga atcattaatg agttctgtct ctgtgccagg 
89761 gtactttcct ggacatttta ggagagacac tgatttattc attgattrta tgtttgtgga 
89821 gtgcctgtca tgtgctaggt actattccag gtgctaggaa taataaacaa agcatgaaac 
89881 caactccctg ccctatggag cttaactcag acatggtacc tgcccacaga gcactaatcc 
89941 tggtgtggaa cagccatgtg attggagtcc aaaagaggga gggatgctag gcgctggctg 
90001 ggtccaggga tgagggagga ctccagctga gctttgagca aagagtagga tttggaaaag 
90061 tagaatgtag ggatgaggac agcacaggca gggggacatt gtgagcaaaa ggtcagagaa 
90121 cagaagagat gtggatttgt gacaggtgga agctgatggc caaggtggag ggttcatgtt 
90181 caaatgcaga ccaagttgag agaagccaag ttaggaccag attgtggagc ctcacaaatg 
90241 ctaaagcacc tcgaaaagta tttccagggc tccaggcaga gcccatcctg tattcccttc 
90301 tgctgtggag gcagtggcca tgcagagtgt gaggggaagg gcccctgctg ggggtctgct 
90361 cacagtccgt atgtggctga agccactggt cttgggtcca ggtcgctggc cttggttccc 
90421 ccaagcccct cttgcataat caggggagtc accccgggaa gccaggacac agaacatgga 
90481 aggactgaaa cctttcctgg ggcaggagtg ttttggtatt cgaaacccag actcaacccg 
90541 aatgagaatc cggatttctt gggaggcaat gtgaacaagg ggtggggcat caaagccata 
90601 cattttctac tgcgggcggc atctgggtgc acagccatca ctgtccctcc aggcctcttg 
90661 atattcgggg gacatggcgg gcacctcctt gctgggctcc tgtcttgtgt ccatgtcaca 
90721 gtcagggaat gttagagtga atgcccttta atgacagcct actgcaaacc ectctttgct 
90781 tagtgagaaa gccccttgag gggaggtgaa ttcctgaaag ttggtgggaa actggagtac 
90841 ctgccttggt aggaccagaa cccatgctag ctctgcccct agcagggtga ctttggacag 
90901 ggcccttcac ctccgagcct cggtttcctt atttaggata acaagatagt aatgactacc 
90961 ccccggggcc agtggcttga tgtagctgct catgcacaag tgctgtagat gtaaagattg 
91021 tggttaggag tggccagctt gggcctggag gctatgattt ctgactcctg gactggtact 
91081 ttgccacagg cctttccagc cctcctcagc cccaatccct gaggacagtc tgtggctgcc 
91141 ccactgggag atgcccagcg ttggaattgc tgaaggaggc ctctccagga aggcttctcc 
91201 acttgtgtgc cctcccatgg ggccggcctg ctcctacccc acccacttcc ccttctccag 
91261 gataagcccg ctgcaacagc tccgtctccc agtgtctcag cctctctggc tgctcagccc 
91321 agcctggtcc agctggctat gctggcatgg accctagtct ggtggccagt tataaatagc 
91381 ccctgcaccc acagccttgg cagggtgctc ctagtgtggg tgcagaggac acttgagaag 
91441 aggcagccgt gcctgccatc ctgaccatgc caggcccaga gctgccatgg aggcacccag 
91501 gagcaggccc aaggacacat gggccctatg agctgaggaa cctgccctgg gcacagggtt 
91561 ctgcaggccc aacgtggccg gtcagggctg gctgtaggct tgaggcatca ctttatctca 
91621 tgactgggga tagagcatgg gagggtggcg acccagaggg cctgtgaggc ttggggctgg 
91681 aggcagaaca aagtgggcct gtttgcctgc ctgattgctt cctttgagcc caactcatta 
91741 gagggcagct gggcaaatcc tctgattcca gggagggatg aagggaggga gaaggcaggg 
91801 ccaagaatgt cctaccatag gatctgcagc ccatcggaga tcactgtagc cctcagcccc 
91861 cggcccaggg aggagcatgt ttagtggagg agcactgtgg tggagtcgga agactccgtt 
91921 caaacaccac cagtgataca gtgttactgt gcacagttca tgtgactttt ttctcacgag 
91981 taaaatggaa ttgataatac ctaccttgca ggaccacgac aggattaagt gaggaaaaac 
92041 ccccatgaga gtgttttgcc attgtcaagt gagcctgagg gaggctgagg ggggatcagg 
92101 ctgtatcatg cccccgagga caaactttcc agtttaccct gctccctctc tctgtcccta 
92161 ggctgcccca ggccctgtgc agacacacca ggccctcagc cgcagcccat ggacctgcgg 
92221 gtgggccagc ggcccccagt ggagccccca ccagagccca cattgctggc cctgcagcgt 
92281 ccccagcgcc tgcaccacca cctcttccta gcaggcctgc agcagcagcg ctcggtggag 
92341 cccatgaggg taaagatgga gctccctgca tgtggggcca ccttgagctt ggtccccagc 
92401 ctccccgcct tcagcatccc tagacaccag tctcagtcct caactccttg tccctttctg 
92461 ggctgccggc cctgcccaca gctctccatg gacacgccga tgcccgagtt gcaggtggga 
92521 ccccaggaac aagagctgcg gcagcttctc cacaaggaca agagcaagcg aagtaaggag 
92581 gtggccaccc cagcccagcc cagccccacc agccaggtgc ctgcggctgc ctgtgtggct 
92641 tgtgaggggt gaggtgggag ggccgcagcc agctgggcct gagccgaggc tttccctctg 
92701 cttgcctggg ctctgcctgt gaatgtgtgg gggatgtggg ggtggggggt ggtgtctgga 
92761 ggctctaggg aggggtaggg cctcgggctt ggctcttgcc tagggagtcc ctgggacgcc 
92821 tcctactgag gatggggaca gggcagtggc caggtagtgc cacgaggccg cctgtccacc 
92881 cacctccagc cccctcctga ctctgcccct acaggtgctg tagccagcag cgtggtcaag 
92941 cagaagctag cggaggtgat tctgaaaaaa cagcaggcgg ccctagaaag aacagtccat 
93001 cccaacagcc ccggcattcc ctacaggtaa caccctcctc acctgccctc ctgtccccac 
93 061 atgcaccctc cacccccgcc cccgtgttag ccatgagcac acacacttgc ctccttcctc 
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93121 cccagttgcc acaaccagtc cttacccttc ctctaaacat aatgcccccg agcccctctc 
81 tcaa^tgata cctgcccfcc tctctttaaa ttctccccac -cacccgag ccettetcK 
93241 acacacacac acacacacac acacacacac acacacaccc tactggcttt "tcttgcac 
93301 atgagcccct tctctcttta tattttccct gagcgcaaaa atgtcctggt tcccagagca 
93361 gg?t?ctagt gcaggtgaca gagcccccag tgggctcttc acccacgcac caagcacctg 
lllll StctaSc ctaggtcaga gctctgcact atagctgctg gagcggacag gcggcccact 
"i« ?ctgccac?t ggagatggtc cccattccta ccagccccac attgcccagc cctgcccgct 
93541 gcagcctccc cctcaggtcc cagggcccgt gctcagggca gtgcccgtgc agtgtcccca 
llltl cacctctgaa gcagccctgg cactcgttct gtagaaccct ggagcccctg gagacggaag 
lltei gagccac?cg ctccatgc?c agcagctttt tgcctcctgt tcccagcctg cccagtgacc 
93721 ?«cagagca cttccctctg cgcaagacag gtgagctgaa caaacaggcg 9*~tttcag 
93781 gcaaaggaag ggggaagggc ctcggacatg ggggaggagt gtgcaggggt oraogggetg 
93841 ggctgggcca ggagatcatc ggtaggctag gatcttcttt ctagttctgc cttctetttc 
93 901 ??tgac?gat agagatgact gggactgagg ggttaaaggg tggaaaaaag »nm 
93 961 aaaacctgag tgacgctggt gctccctgca gtctctgagc ccaacctgaa gctgcgctat 
9402 aagcccaaga agtccctgga gcggaggaag aatccactgc tccgaaagga ^gtgcgccc 
94081 ccLgcctcc ggcggcggcc cgcagagacc ctcggaggtg agggccggct ^gccagtgc 
94141 ggttgccatc ctcaaacctg gctggtcttg tccctttggg tcaggcccca "Jagacagg 
94201 ggtcccctcc ttaggactgc catgcgtggt tgcatggggg tgtcccacac acttgccgaa 
94261 gcgggggagt tggggctgaa acccagtccc tgctctgtta gctaaggtga catcteccag 
9432? aaaagggggc aJccttcaaa aaattatgca aaggtgctgt aggccaaagg tggcctgpct 
94381 tcttSSt ctgatgggaa gaaagcagga ggccgggcgc ^ggttcac S-tataatc 
94441 tcagcacttt gggaggctga ggcaggtcaa tcacctgagg ttaggagttt gagaccagcc 
94501 tggacaatat gg?gaaaccc tgtctctact aaaaatacaa aaattagcca agcacggtgg 
M561 tgStgcctg ?ag?cccagc tacttgggag gctgagccag gagaatcgct tgaacccagg 
94621 aggtggagg? tgcagtgagc cgggatcgtg ccattgcact ccagcctggg "acagagea 
94681 aglc?ctgtc tcaaaaaaaa aaaaaaagaa agcaggaagc aaaggtgctc g"aaggaag 
94741 aaagtgctcc cgggtctcct gcaccaggcg gcctggctgt accctcctgc ccaccctggc 
IVaoi c?Sactgc SLcctct Jtccccaacc ctcagactcc tccccaagta gtagcagcac 
94861 acccgcatca gggtgcagct cccccaatga cagcgagcac ggccccaatc ccatcctggg 
94921 ?"ggaggta Sgccttgcc gagactgggc tctcctgggg cagttctgag ^tcagcctt 
ctt?cagcag gcggccctac ctgggctggg gctgcagggt ctgggcagcc -tgccagag 
95041 cctcctgggt gttctgggga aggtgcgccg gggtagaggt ctgggaccgg fc 9 a "="9= 
»»1 cctgct?«t atggcaggcg ctcttgggcc agcggctgcg ^ctgcaggag -ttctgtgg 
95161 ccccgttcgc cttgccgaca gtgtccttgc tgcccgcaat cactctgggg ^gcccgccc 
95221 ctgccagggt gagtggctgg ggtgcccacc cccactccaa 9-cccccag cttctttcac 
95281 tcccttttct tgctgcctca ccccatcatc ttcattgttc tctgctggaa tcttcttccc 
95341 cgtgacttct cccgcctctc ccccaggctg acagtgaccg caggacccat c^ctgg 
95401 gccctcgggg gccaatcctg gggagccccc acactcccct cttcctgccc ^^ggcttgg 
95461 agcccgaggc tgggggcacc ttgccctctc gcctgcagcc cattctcctc ^ggacccct 
9i521 caggc?cSa tgccccgctg ctgactggtg agtctgctgc "cttcaggg -ggggctgg 
95581 gtccctgcac cctgctaaga gccaagcttg ggatggaccc "tccttcctc «catctctg 
95641 tccccctgtc ctgcgcattg ccctgctgca ccctggcccc «accctata «ctcgcttc 
95701 cttccattgc tccctgtggt tccctcctta ttccaccccc cgattctttc "gtgcccgg 
95761 gcttgggccc ttgcccttcc actttgccca gtccttaatg accaccgagc ^ctctctgg 
95821 gtcagglctc cactggccac tgagccggac tcgctcagag cccctgcccc ccagtgccac 
95881 cgctccccca ccgccgggcc ccatgcagcc ccgcctggag cagctcaaaa ^cacgtcca 
95941 ggtgatcaag gtgagaggaa ttgggcagtg gaggtattga 99gagtgttt ^tggggac 
96001 Itaggggcca aaagaagagg ggtacttaga aagggcaggg ^^ggaggg <*^£f 
96061 ggatgtggct tcttggggcc cagagctgca tggcagctgg agtcctagca agatgactgg 
96121 ctgcctggcc cagcccacca cctcccaccc catgcccctc gctccaccat SWCttctcag 
96^8 ccaggStc cc?tccccag aggtcagcca agccgagtga gaagccccgg ctgcggcaga 
96241 taccctcggc tgaagacctg gagacagatg gcgggggacc g^aggtg ^jgacgatg 
96301 gcctggagca cagggagctg ggccatgggc agcctgaggc cagaggcccc ^ctctcc 
96361 agcagcaccc tcaggtatgg cagtccccac ctgcccctca S^^c acalacagct 
96421 ctggggcctg gcataagatg gggaagggag ggagatacga catcagtgca ^aggcagct 
96481 ctaggaccca ?ggtcgccct ataagatcct gggtgctgga tccacactaa ggtgtaggca 
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96541 cacacacaca tgcacactca cacacccata cacacacata cacacaacag cttgccagtc 
96601 tcaggtgaag catgtccctt ttccaggaag gagtctgtcc tttcctggag ccacacatag 
96661 tcctgccctg gtatgtctcc cctctatcca gaaaggtggc tagggccaga ggtgggatgg 
96721 agccaggctc cagcgtgtcc agcagaatgc tctcactgtg ggaatcaaga cccagtgcat 
96781 tagcttgccg gagctgttgg gatacaggct gggcgcctta aacagcaggc atttaccatc 
96841 tcacagttct ggaggctgga agtcaaaatc gaggtgttgg tggagttggt tccttctggg 
96901 ggctgtgagt gtgagggcag gggctgttcc cggtctctct ccttggcttg tggatggtca 
96961 tcttcttcct gtggcttcat gtggtttccc tctgtgaatg cctgttcaga tttcctcttc 
97021 ctataaggac aatagtcata ctgggttaag gcccacccta acgacctcat tttaatttga 
97081 ttacttctgt ttgtaaagac cctatctctg aataaggtca tgtttagagg tactgggggt 
97141 tgggacttca acatataaat ttgagggtgg ggaacataat ttactccata acacatgatg 
97201 acaggccaca cacatgttct tgaacagtta catagtccag gacaggagga catcctggtc 
97261 agcacaagat ccagcgcccc tcccctggtt cctggctttg gagccccaag ggcccgggga 
97321 gctggtggaa tgggtggtca gtctggggtg caaacctgtc agggggctgc aggggacagg 
97381 gggcttagag agtcaaaggc cagagcccca ctggacagca ggtctaggtt tatcctggaa 
97441 tctctctagg aaaggggcct gcttggcagt tcccaagacc tcaggcagaa gtagagggag 
97501 caggaccctg aaacactgga gaccaaggcc ccatctttcc cctaggtgtt gctctgggaa 
97561 cagcagcgac tggctgggcg gctcccccgg ggcagcaccg gggacactgt gctgcttcct 
97621 ctggcccagg gtgggcaccg gcctctgtcc cgggctcagt cttccccagc cgcacctgcc 
97 681 tcactgtcag ccccagagcc tgccagccag gcccgagtcc tctccagctc agagacccct 
97741 gccaggaccc tgcccttcac cacaggtgag accgggagga gggtggcggg tggagggagg 
97801 ggctcggctg cacgagtcca tgtgggtgtc ttggtgtcac ttgggacatt tttagaggcc 
97861 acagagtgct tagccttgtt aggcccacgt agtacccatg gagcacatgg aacagctggt 
97921 tattgcattt ggccgatgag gaccaaggct cacgaaatct aaggtgacaa gcctgtggtc 
97981 aaatagcaag tggtagtcaa gccaggataa gaattccagt ctcctgccaa tgcactcagc 
98041 ccttttaaaa aatgatattt attactgttg ctctgcttgt aaaaagagct cagaagtatt 
98101 ttagacattt tgaagagtac agaaaaacct aagaagaaaa gaaaaatcac caaccagtat 
98161 cccaccaccc agaagtaaac cctctgaaat tctgctgtat ttcagtccag gctttgttct 
98221 ggccatatgt acatgtacag atgccatgaa cacatgaact acgttttgta tcctgcttta 
98281 cttagttaac atattatgaa tccttcttgg cataattagt ctttaaaact gagagtctca 
98341 tagtatttca ttaatgtatt tcatttttac tgagggatcc cttatcagtt agacatttag 
98401 attatagctt atttgaattt ccttatgcat aaatctttcc tcatgcttgg gattatttcc 
98461 caaggttcac tctaaagaag tagcattcct gggtcacatg gtgtgagcat tttgagagtc 
98521 gttggtgtcc tagacgcaca gaaattgacc ctcccacccg caatgagcag gaccctcctc 
98581 tgaagacttc ccacgggtca gactgaaata gtcacttctc caaagctgga tttgtctatc 
98641 acatggtcca gtgtcatcgt gggcttctta gctcccggtt tgggggtttc ctaggaattc 
98701 ttttccctcc tgcfegcccct tggtagcctc tctgggttca tgacacgtgt gtgagatgct 
98761 gtacgttagg cctcatgctt tgctctgagc acttgagggc ctggtgctgg gccctcgagt 
98821 cctgggccac ccagcagtcg tgtccgcatg tgggaaggcc gtggctctgt ggcagccatg 
98881 ttggctggag ctgtgttgat gtgttggctg ctgccacctg gggaagtgtc tgggcgtgtg 
98941 tggacaggtg tgaggggctg gggctggggt aggggcagga tgaaatgcag gcctgtgtgg 
9 9001 gtgtgagggg tgtgtacccg cccggctcca tgtgggtgcc tgctgtggcg gtgctggcgt 
99061 gttctctgca gccaaggcca tggggcgtga ggactccctg ggtccccgct ctgacccttg 
99121 ctcctgcagg gctgatctat gactcggtca tgctgaagca ccagtgctcc tgcggtgaca 
99181 acagcaggca cccggagcac gccggccgca tccagagcat ctggtcccgg ctgcaggagc 
99241 gggggctccg gagccagtgt gaggtgagga ggcgcgggtg gggcccgagg aatgggtgga 
99301 gggaggagtc atgggagggg aggggtgggg ggccctgggg cccatgagag atgaggggca 
99361 catggggtgg tggtgatggg agggaagggg cgagcatgag ctcagagctc tgtggtcccc 
99421 ttttcagtgt ctccgaggcc ggaaggcctc cctggaagag ctgcagtcgg tccactctga 
99481 gcggcacgtg ctcctctacg gcaccaaccc gctcagccgc ctcaaactgg acaacgggaa 
99541 gctggcaggt aatggcctag tggccctgtc tccccatgcc agcttacctc acccagctcc 
99601 catgcactcc tgtctcggct ctgcccgccc agccagcctc ctcctgcacc ctggacgtcc 
9 9 661 ctactccagc ttgctgccaa gcccctcctc agcccacctc cacctctccc ttccatattt 
99721 ctctccccca atactcaccc ggccctgctc tctgggctcc ctgctccctg ttgggccaaa 
99781 ggctgagagt attcacgctg acgtgggctg ggcctctccc cgcagggctc ctggcacagc 
99841 ggatgtttgt gatgctgccc tgtggtgggg ttggggtaag tgtgcccagg ggtctcaggg 
9 9901 gggcgttgcc agggctctca gctctcctcc ctgtgcfttct cccaggccca gcccctgcag 
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99961 aacctctgct tgttgtggtt ctgccagaca gggtgagcca gggacttcct gaggtgcccc 
100021 ctgcagcagg aagctccttt tggacaggcg tgtctcggac ccacagtctc ccccgaatgc 
100081 ggagtccagc ctaagccttc ccctagaagg tgtctggtag atgttgagtg aggtttcagg 
100141 agcagggcca aggctggggc ttaggatcat ctctcccttc aaagaccccc atgactgggc 
100201 attggccgcc aggctgctct gtctgctctt aagtggcaag ttggggtacc tcagcctggt 
100261 ccccagacct tgggctgcct ggtgtgacat cacggtggtg cttccggtgt ccttggcgat 
100321 cccagcactc cccactccgg gacatagccc caaactccgc tcgcgagctt tgcttcctaa 
100381 gtcctcaccc ctttgtgaag ggagcttccc gctccctccg gctcagctct cctcgcctaa 
100441 cactatccct gcagtagttt ctcaagcaag gtgtgtagag gcaggggatg gaggcctcat 
100501 tccggaggga aagtgggagc tgtagctggt gggggacttt gggagccagt cagtgcccta 
100561 ttcacaactt cccatttctt gccactttct ggtttttcca actgttgttg cttctgtttt 
100621 ctcctccctc ctctccctct ctgtctttct ctctctctct ctttctccag cctcttgcga 
100681 ctctctctgc cttcctcgcc tctcttggtc tgcctcgccc tccccatctc cccatcatgc 
100741 cccccggccc ctccctagcc ttgaggccca gggactgggt ttggggggcc tcccagcctg 
100801 ggctaggggc cctgagtgga agacagtggt gcagacggcc cctccagctc cgaccgtccc 
100861 gcagggcctg agcagagtca gctggggctt aaaaccccct cccggcccaa accccaagtc 
100921 ccgcccaggt aacgccatgc cccctcccct gaccggggag gcaggcgtga tgctgccagc 
100981 agagtgctgg ccagataatg ggctggtgct gggacttaag ctgggaaaaa gtcatgctgg 
101041 gattggggga cacaggaggc cttgcctttg ggcggtgggg cactggggag gcagcactgc 
101101 ctgcccagct ccctgcccct ggggtcctgg ccgtggggtg gggaccaccc ccttgggccc 
101161 tggctcctgt gtgaagcctt ggatgatgcg ggccctgact ctggctcccg caggtggaca 
101221 ctgacaccat ctggaatgag cttcattcct ccaatgcagc ccgctgggcc gctggcagtg 
101281 tcactgacct cgccttcaaa gtggcttctc gtgagctaaa ggtaggaggt ttgggttgaa 
101341 ggtggacaca ccacaaagga ggaagcagag tggggtagtg gggaatccag gcccagaacc 
101401 ccaggcatcg cattcctctt agagattgct acagggtttt ggaggggaaa ttgagggctc 
101461 tgggaaccag gttgagattg gaactcttgg ggtacgttca tgcagctgtg ggtcagagct 
101521 gtctgttgat tgacaagcat tctttctttt tccagaatgg tttcgctgtg gtgcggcccc 
101581 caggacacca tgcagatcat tcaacagcca tgtaaggcta agggaagacc tgggtgggat 
101641 gaggtggggg gcaagccccc aggaacttcc ttcagggaca ttctctcttc ttccctgagc 
101701 tttctcaggc tgggccaacc caggggcctg gggaggtgag ggcatgtgga gagaatgggc 
101761 tggcaggacc tgtctctcct tccaggggct tctgcttctt caactcagtg gccatcgcct 
101821 gccggcagct gcaacagcag agcaaggcca gcaagatcct cattgtagac tgggtaggtg 
101881 cctgtccgta gcaccctcca attcgagagc cctgggggaa aagccctgag cctgatgcca 
101941 gagatgcggc ttcatgtctt agttctgcag tagcctctct gagcctcagt ttccccttgt 
102001 gtaaaatttg ggtgaagata acacccacat cacagttggg aggcctagag S^ggcgt 
102061 gtgggaacgc attcagccat cgcaaacccc tgcaacgagt aggagctgtc atttgagtgt 
102121 tgtcttttga cctctattgg cttcttttgg cagatctagt aatttctgca tttcctgtac 
102181 aggtagtgat gataagaata atagcagata acatcagtac accactaatc acatccagac 
102241 actgatggtt ttacacatga tggatttaat cctgactata acccacttta cagatgaaag 
102301 tgagcacaga gagattaagt aactcacaca cagtcattcg taagtcatga gatggatttg 
102361 aacccaggcg ggttagctct agagtgcttg cgtttaactg ctaagctatg tcccttctgc 
102421 actgacagct gtgtaagaga catttctaag cagaagttga gagcggtgga ggacccccgc 
102481 acacttgagt tcccgcatgg tcctgtgagt cgagtgtagg gcccagctct ccctacgagg 
102541 gatggggctg ggcctcgtgt acctgcccct ctgtaaccga gcttggtttc tgatctcctc 
102601 ataacttcat gactttatgc aagacagagt ggttcctgat atgtgtaacc ctgaaccctt 
102661 ccctctcctt gccactaacc ccatgtccac acagttactc tctcaggtgg gctggcctga 
102721 gattgggaca cctcctctcc ttcaggatct catattacag ccagccctgt ccagcacaga 
102781 gaggccgagg ttcagagccg ggcagtggat tacgtggggc cactcgaccg tgtggcttta 
102841 ggaaccccag gttcctgatc ccagtctagg gtcctgacct cagaatggcc actgacctcg 
102901 aaacccttct aacctgtcct ggcccccatc tctctgcctt ccctaatcgc cgcccgtctc 
102961 cctacacagg acgtgcacca tggcaacggc acccagcaaa ccttctacca agaccccagn 
103021 gtgctctaca tctccctgca tcgccatgac gacggcaact tcttcccggg gagtggggcc 
103081 gtggatgagg taaccgcatg tcagggccac atcttccagc ctcattgacc tcctcctgac 
103141 acttactctg cctctgtcat gacgagctgt gtgatcctgg gcagactgct gagcctctct 
103201 gatcctaaac ttccccacct ggaaatgggg aggctggatg agctgggctg gcagccccaa 
103261 caaactggtg ttccccttct gggactctgc tgtcctcatg tctctcttgc c ^ctgttcc 
103321 ccaggtaggg gctggcagcg gtgagggctt caatgtcaat gtggcctggg ctggaggccc 
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103381 ggaccccccc atgggggatc ctgagtacct ggctgctttc aggtacgtgc tctgggggcc 
103441 cagaggggca agtccaccct ctcctgtccc ttctcccaag agcaccaggg gggaggtgat 
103501 cagttggatt gtcagcctgt ccccaccagt tcctagacat tgtaggtgaa cgccagtgag 
103561 aataggacaa acagagagaa gaatgcaaaa gtcaaagggt gctttgcaaa ggcatacatt 
103621 accgagagcc aatgtcaaac tgattgctgg caggtgggtg gtggagtgag cagagctggc 
103 681 acatttagtc agagaaggct gccactctat ttgggaaaag agaattctgg aaatggatct 
103741 tcaaacactt ttctggagtt atctccatga cagctaattc tacgagagcc ctgggctgga 
103801 gttcctggag tcttctcaga gcccagggct atgaagaaca cccaagcagg ccccagagtt 
103861 ggatcagggg tagaggaagg cagctggggg ggggcctgga agagggagag gatgagagaa 
103921 tgtagccagg tggcgcagaa cctcagagga cctagttgtc ccctactcag ctctcaagta 
103981 gtgagtagct gggtgtggtc aactcagtcc aaaggactga gcacttgtag tccctgaagc 
104041 tttgtgacca gagtccatct ccgcaaggct gtgagattac cctttccctg tggctccggc 
104101 cactgcaccc cacagatgct tgcatgcaca cacacacatg cacacacaca tggtcacaca 
104161 cactcctctt tcattccctc tggtgctcca tccttggctc ctttctgcct cttgctagtt 
104221 aagtccccta gggggctgag tccttaggct gtgtgtgcca gggacatggg tggccagcca 
104281 aggtcaagga ggtcagagaa atctgccagt tgtgctgggg cactgggagc cttggagtcc 
104341 taagaacagg gtgccccacc gcaaagttgg caggaccgcc cctggcaacc ctgcacagta. 
104401 cgatgatcgc cacttcttgt gacctcacag gatagtcgtg atgcccatcg cccgagagtt 
104461 ctctccagac ctagtcctgg tgtctgctgg atttgatgct gctgagggtc acccggcccc 
104521 actgggtggc taccatgttt ctgccaaatg taagggagcc tcagctgagg gggacgttag 
104581 ggacagagag ccaggcggtg cggggagttg ggaggcactc ccaagtcaga aagggaaggt 
104641 ggcagtggcc agcccagggc tttcagcctg aggactggag tatggcagct ggtcctgaaa 
104701 ttccccggga tctcctagcc gagcacagcc caagcccttt ctcaggacca ggccggttca 
104761 ccacggaggg cttgaccagg tcatacccat ggggacttaa gtccagtagg caggaagctc 
104821 agccgtggga ctccccacca cagctgggtt gattccaggt gggctggcag ctcctccaga 
104881 ggaaggggag agagaagcag cactctcaga atagagggtg gccacagggc ccagagtaca 
104941 gaaagaagag agggtgtagc tcagtgaaaa agacacaggc tagagtcaat gacccaagtt 
105001 caggtcctac cttgctgcca cttactagct gtggggcctt tcccaaggcc cttaacctcc 
105061 ctgagccttg agtgaagcat actagtaggt tttgtacgac attcaatgtg aaagcacttt 
105121 ggaaatagtg attgatacat gtgagtcatt ctttattagg gaggaagcaa gcagggaagc 
105181 cacaggggta gagaacaggg tcacctctcc actcccgccc ctcccatttc tcccctccca 
105241 acctctaggt tttggataca tgacgcagca actgatgaac ctggcaggag gcgcagtggt 
1053 01 gctggccttg gagggtggcc atgacctcac agccatctgt gacgcctctg aggcctgtgt 
105361 ggctgctctt ctgggtaaca gggtgagccg tctccctccc ccatccatgc ttctgtcagg 
105421 caggtaagcc cggctctcag gactacccaa ggagcaggca gatgggatgg gacagggtgg 
105481 gagtggccaa gcctgaaaca aggtaggcga agcggaagcc tctgttccaa gttaggtcca 
105541 ggcagcatct cctggcctag gtagagtgtg cttgtggcta gaaggctggg gcccctgggg 
105601 tgggagtgag ctgggcctgt gggtccctga gagactggtg gctgatgtac tgttttctat 
105661 aggtggatcc cctttcagaa gaaggctgga aacagaaacc caacctcaat gccatccgct 
105721 ctctggaggc cgtgatccgg gtgcacagta agtgtggaga tgggacactc gctgagctca 
105781 gactgaagga tcttggtggt accctgcccc accgtggcca gatcctaggg cttccggtgc 
105841 cagccaggtg acctgctgtt ggtctggagt aagattcctg tgagtgaccc aggcagcaat 
105901 ggtgagcacc ccccagtgag gggttatcct ctgagccccc ccgatggagc cagcagggcc 
105961 taccagacag tggcccctca aggtagggac tggcctccat ctctagcgac agccctagac 
106021 cagggccagg tcaagagcaa cactcaggcc ttgtttgcca aaaggcctgg ttcccatccc 
106081 tcccctcagt cctggccaca ggcgtctcag gagctctgct ggcttggggg ctgcgtcttg 
106141 ggataacccc cacatttgta aagtacttta aattttcaac ttcaactcaa catctattga 
106201 gcatcttatg tcaagaccca taatctatac tagggataaa aatgagtaaa atagattccc 
106261 atatcaaggg ctgggtaggg gagccgtgat gtctttacat aatggtaaag acatggctga 
106321 ttcctcttac ggtgggtgcc ctcacactga gccagattcc aggacatggt tcctcacagc 
106381 agcaggcagg aggagcattc tcctggcctg ggcacccatg cagagcggcc gtggtgatgg 
106441 tcagttctcc catgttgtgt tcgtcccacc tcccaggccc tcctttcctg agtgctgggc 
106501 tgagcactgg tgggggctgt gtttaagtgg gaggcccgag cttggggctc tgggaggtca 
106561 ctgtgacaca gaccctgtct gcaggcaagc aggctctcct gatgctctca ggagccccgc 
106621 acctgtgggg aatgagtcaa aggtggcctt gcagccacag gggatgagag aaaggctggg 
106681 cacctgctag gactccctca cagccatgtt gaacccactc tgtgtaccct gtcaggctgt 
106741 gcgggagtgg gagcgaagtg aggagagggg caggtgggag agccgaccct aagtggagga 
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106801 caggcccgct cctccggggc cctgggcctg agacaccaac ctcaatatcc ggtctaggac 
106861 gcagtgtgga ggggcttgct ttctccaacc ctttctgacc tggcatctta ccccaggtaa 
0 921 ES££e ?g?atgcagc gcctggcctc ctgtccagac tcctgggtgc ctjggtgcc 
106981 aggggctgac aaagaagaag tggaggcagt gaccgcactg gcgtccctct ^gtgggcat 
107041 cctggctgaa gataggtaat gccagacccc tggccctggg cccacagcct ^ccaccgct 
07101 tcaScctcc ctgcttgaag accccgggtc cgctatgcag ccaccccaac "tcccaggc 
107161 ttcctgacca gggttgagag gaagcttagc taaggccctt gctgcagccc WOCtcca 
107221 gcatcccacc cctgtccctc cccacaggcc ctcggagcag ctggtggagg aggaagaacc 
S 7 281 Ktgaatctc taaggctctg gaaccatctg cccgcccacc atgcccttgg ^ggttc 
107341 tcttctaacc cctggcaata gcccccattc ctgggtcttt agagatcctg tgggcaagta 
W7401 gttggaacca gagaacagcc tgcctgcttt gacagttatc ccagggagcg tgagaaaatc 
1M61 Stgggtcta gaatgggaac tggagaggac cctgagagga gacgggctgg gcggcgaccc 
wJ" ccaSgggct ctcgagaaca gattctcccc tccagtatgg gccctggctg tggcccccat 
107581 tcctcaggac tgcacagagg aggactggct ccggctccgt cgggctcacc cttaa cact 
107641 attcctggct ctgcaaaccc cagactttgc acacagcctc aggctccaca cagaa^tgtg 
107701 aacttggcct cagacaggct ggcccttcct aggccctagg ggctaggggg gagtggggag 
1?776 ccaagaggtc ccatat?cct gagtgcaggg gtagtccctc tcacctgctt cctcagacga 
107821 ctctggaagc ttccctctac cactgggcac tgagacgaag ctccctgaca sccgagactg 
107881 gcag^c atctggtccg taccctcgcc agaggccccc ctacatcaac ctcctggcga 
107941 tgccctggtg gagcagatgg gtgctctggg agtcctgtgc "cctgatcc jatggtgcca 
108001 aacccttcat ctccccaaga agcgcagcat acccctggga cccctcggcc actgcccact 
108061 cggggagcct tctctgtttc tggggcctcc cccaccatag ctctgattcc cacc cacat 
108121 aggagtagcc tgactgaggg ggaaggggtg ggagagaaga tacagacatg 9oggagggga 
108181 ggctgctctg gcaaagtctt caaggctttt gggggtccag gcctggggtc aagaaggaaa 
iSmI aStgtgtga gcatg?gtgt gagtgaggcg tgtgtgtgag cgtgtgtgtg agtgaggcgt 
108301 gtgtgtgtgt ctttcctagg acccaccata ccctgtgtat gtatgcatgt ttttgtaaaa 
1083 61 aggaagaaaa tggaaaaaaa tctgaacaat aaatgtttta tttgctttaa a ^tgcctct 
108421 gaaagggccc cccagaagtg agcagtgcgc cgtcaagcgg gtgtgcaggg ^cacagctg 
108481 Lcggcacag tgtgggtctg agtcactgcc ggaggaggga ccagggtggt ctgggccgca 
108541 gcccctttaa caatctgccc ttcctgccct gcaggaagaa cccattctga 
108601 gctgtccctg gctgccccac tttggggtga caaagaggag gcagccctgg ^tgagtcca 
108661 cagagaccag ccctgatatg gcaggagtgg gggtggggtg ggggagtggg a ^acaggag 
108721 ctcagcccca gctcaccacg gcatccccga agagttgtga ctcagacaca ^gggttta 
108781 agtcccagct gggagctcag gtaagtcaaa tcgtcttctg ^ctctgt "atcagtag 
108841 aaggctccag aagtatacac tgttgatggc tccttcccgc tctgatgcac =^gcctgat 
108901 taagcataca ctgagcctag aagagagaag gggtgaggca <=aggcctgga caagctcacc 
108961 cagcctaagc agagaggaag gcgccaggct ggcagcacct f ctttgtgg "ctgagtct 
109021 gtccggtttt tccagcagga agaggagcac ctcattacct tagacctggc coaagctcct 
10I08I ggcaglctgg cagagtgtga gggaagaggc gctaatccct "cccatctg jcctggcctc 
109141 tcgggtgtgg acaccaaatc ccgcaggggt tgctgtagct atgcccgtgg ^"ttgc 
^09201 cc?ggc?ggg gtgtgctaga gagaggaaag ctggaggagg a ^gagc tggtggttac 
109261 cccatgccag gagggccaag gcaagagggc ctgcagcccc agagataetg ^tgtccc 
109321 ctgccctcca gggcacaact gaactagcgg aatggcttaa tcagatagct c S agaa ^ 
llllll L^taccact Stcectgc ccactcctcc caaagtccac ctgttceegc aa ^ccca 
109441 cctcacaagc aaccaccaga ggctgataca aatggccgct gtatttttgc taaagtgaca 
1095ol gtgScaga taaggcaaag agctgagggg caggacacat cagatgggaa 
109561 gtgcaaaatg gcagtctaac agaaaatcat ccttgtacca a «gcccctt -^cccaag 
109621 ttaggtgagc ccttgggcca gtgtatgggc agaaaagcag a «tgtgtcc "cagaaggg 
109681 aaatgtaaaa aggtgaaagc tctagttgaa gggcagtgag aggggctgga Stgggagaga 
llllll aggt?tctcc tggccggtgg tctgggtgca gcaagggcac "tgagaagg cagaatggaa 
109801 acgcagggcc ggaggggcat gggtacaggt ttgggggctc tttccagcct ^actatgtt 
109861 gc?cc???cc ccaaagccct tacaggggca gaagcacatt ccccgtgacc ^gagtctgg 
lo9921 cctcatttgg gaagtcttct ggggtgtatg gatgcctgtg tgtgtgagtg W^g™ 
109981 ggggccacgg ctatctggct ctagcacact catgggagac «gctctggg aa ~ a ^ a 
110041 tggggtgctg ggatgggggt ttaagaggtc tctgctagat a t«ctgaac tgac tcccc 
110101 aggtgcccaa cctggccttg ggaagagagt gcctagggca S^ggggatgg aaa "cttgc 
110161 ctgcagcata ggtccaggcc tcatggccct acaccttgac ctcttgactt tgttgccccg 



79 



WO 00/71703 



PCT/IB00/O1252 



110221 gccttaagta caaagattcc tcactgcgtg ctaagaaaac agatccaggc cgggcacggt 
110281 ggctcacacc tataatccca gcactttgga aggctgaggc gggtgaatca cctgagatca 
110341 ggagttcgag accagcctgg ccaacatggc aaaaccctgt ctctc-taaa aacacaaaaa 
110401 tttgccgggc atggtggcag atgcctgtaa tcccagctac ttgagaggcc aaggcaggag 
110461 aattgcttga acctgggagg cggaggttgc agtgagctga gatcgcacta ctgcactcca 
110521 gcctgggtga cagagtaaga ctccatctca aaaaaaaaaa aaaaagaaaa aaaaaagaaa 
110581 gaaaagaaaa cagattcatt tgaaaaggtc taaagctgcc ctctggccag gctgatgagg 
110641 agcaacatgg caggatcccc tctctaccac actcaggttt cctcgaaagg ggacgggcag 
110701 gacagcttcc tgggagacca cactcgtcct gctgtgtatt ttctgccaca gttctggggt 
110761 caccaggggg tgggagtagc ctctcccaac atctcagagg ctgagtccag ^ctaaggc 
110821 ccccccaggg tgcagagacc tcaccccctg ggtcagaaat cgctgaggat gctgatgtca 
110881 gcaaagtcag cccggtagcg gtgggcatag aggctgagca ggaaggccca cttgaaggaa 
110941 atgaagctcc agacgctgga gaggtagtag ctggtggggt ctgtgaggcc tgcagggaga 
111001 gaagtaccga cagtgacttt ggcaggccct gccctcggcc tctgcaccgg ccacaaggcc 
111061 agggccaccc tccccactca acatccctgc aacgtcctgg cagctgaacc aacccttcag 
111121 aaagacactg tgatggaggt tttagagcca tggtccccaa cctttttggc accagggact 
111181 ggttttgtgg aagacaattt ttccacaaaa accttgggat ggtttgggga tgaaactgtt 
111241 ccacctcaga tcgtcaaaca ttagatcatc aggggcacgc aaccctcgca tgcgcctcac 
111301 aacagggttt gcgcttctaa tgcccgccgc tgacctgaca ggaggcagag ctcaggcggt 
111361 aaggctcgct tgcccctcac ctgctgtgtg gcctggttcc taacaggcca cggaccacta 
111421 ctgttccaca gcctggaaca gtagaacgga gctggggacc gttttagagt attccagggt 
111481 tttcaggcag gaggccgtgg ggattaggga agggcagggc tggccaatca caggtctgta 
111541 tcatccactc cgcttttgtg acaaataccc taggccacct ccaacctgct ttagttagca 
111601 tcagactccc ggaagaagga cctctggtta tttccagcca cagccaccag agggcgctcc 
111661 catcccagag ctgagcacag actaatgggt cccaatatca ggagtgcttg tatgggctat 
111721 gcactgctca agacttcaca tcagtttcat agaatccacc caacttgcga ggtggggact 
111781 tgttttctcc acatgaacca taacaaaacc cgtgtccggg gaggttaagt aattcaccca 
111841 gtctctttgg aggtaacctg tggaaccagg atgggaatgc tgctaaaatc cccgctgctg 
111901 tccctcccat gccctctttc cctgggaccc gccctcactc tgatgccggg tgatggccag 
111961 cacgaggaag gtgcagaagg cagcgatgga gacggccgag aagaggacgc ccacgaagaa 
112021 gaagccgcgc agccccttga gccaggtcct ccaataatct tgcatgtaca tcacgtgcgt 
112081 caccaggacc cacagtgcca gcacccctgc aggagagaca catcagggcc catccccagg 
112141 gtgctccaga gccctgcaga tccactagac caggcctatt tgcataagaa taccaagaat 
112201 atggtcttgt ctctcattcc ctcatagaat ggagttttcc ttttcggagg ctgtgatatc 
112261 agaagcaggt aagagactga gctgcctgct agtaagccca acattagaga aacctgcaga 
112321 aatacaaaac cctaccattc tctctgattt tattttgttt tggaaaacat gaatatctct 
112381 cacaaaaatg ttatgttaat tcatgttatt tttagtatta ctttaaaatg = taa ^atg 
112441 ttctaacttc taatatagta tatatcaata gctaaaactc acatacataa aatttgcatg 
112501 gagtttcact acttttcaag aggataaaag gatcctgaaa accagaaagt ctgtgcctca 
112561 gcagcccagc ctgctttctg gggacttgcc actgtctacc ctgagggcca cagagcaggg 
112621 aagccatgct cctgccccat gctcctcctc cacccagccc tcagaggcca cagtctcaaa 
112681 gtcacaaggc ctgcagggct cttcccaaac tgcctgagtt ggttttgcag ^gaggagg 
112741 tccagccatg aagactccag ggccacccaa cccctgagtg gccttattgt tcttggccag 
112801 acctcatgcc actccctcca ttttgcggca aagggcaggc catcaccacc tgcaccgccc 
112861 cccaccccca ctgcccccag cttttcctgg gcctggcctc tgcgcctggg tggacactcc 
112921 ctctaggatg ccagctgcca cccagccaat acaatacaaa acaaccctct gtgccaggca 
112981 gtgcctgctg gtgcagccca aagagtggaa caaatatcaa ctccattggc aagggtccgg 
113041 gcagggcggt ggatcccggc aagggacaaa tgaggaagga ggcagagcca gctgcaggct 
113101 ctcagctggt tgggttgcaa ggtgtgggcc actcaggccg ctgcatccta g^Jcagga 
113161 ggcctttcca aaaggcagct gcacacatgc cactcagagt agttaccaaa tgtgcacagg 
113221 aaggataagc atctggttgg ggaaagtggt tatctctggc aatggagaca ^9^9^ 
113281 gttgatgggg cggtgggggt ggggaagtgc tttgaatcta tgggaatcta tgctattttg 
113341 tttcttaggc tgggtgggaa atctatgcta ttttatctac gctgttttct ^tgggt 
113401 tataagggtg Cttgttaaat catctatcct tttttgtgtg ^aaaatat "cataattt 
113461 gtttaagggg gaaaaaggca ggaggaagct tgtcactgtg gagctatgct ctggttacca 
113521 gctcagaggc tgtcccagtt tggctgtccc cagacagtcc agtgaggaac aaaaacccat 
113581 gagactccaa gccaagaaac caggagcctg gcactgctgt gtcccaaagc cttggtgttt 
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113641 ccacacctaa aaatgggtgg gcccaggggt cctgccagtt taggtaactg ^ccagggt 
113701 tctaccctag tgagggtgaa ggcctaccaa gcctacagct tccctcagcc "gccaccg 
m76i tttaaccccc tgaacactct cccagctttg cccctgccca cctccactct tcctcagggg 
Willi StSgggcct ggaatgtggg tccccctcct actgagatca gggtgggcca ggacaagcat 

b =ss =5 ss= ass {=£ 

114001 aa?cc?tccc actcctcaca tgtgtcccat gttttcattt gagggagctg tttggtttat 

SS 5SS SS5SS SSSK S5K 
S =S 5= 5SSS SSS = 

114301 aacctgtgaa gatgccatct cttagtccac tggccacgat ccagtggttc cccaaaactc 
Willi ccacccccat gtacatgcac ataccaaaga gggctgaggg caggagggag aggaagacag 
cca"tgggg gcgttt?ggg ccctgttctt tgttaacaac aggcatggtt tacccacctc 
Willi tcacct??cc ?caacct?gc tccaggccct gcacagaggc ctcccctcca gataaacaca 
Willi ca?caagtgt ggaggcaggc ctgctgccca cgccctggct cccaccaccc tcctgggaag 
Willi ggag?tc??c accagcc??a cccaaggggg tcactgaagg agatggagcc cctcactggt 
4661 cccctcccac acatcaggca ggaggcaatg tatctcccta atacccttcc ctggcacact 
114791 taaaaactct aggaagcctg gtttataaaa ctcggggtgg aatggacagg tccccaatcc 
U4781 cacSggctg caagcccaca ccagaccaca ccgttgctcc atcctacctg tttcaaggag 
WVsll caaagcccc? gcttagccat gtgagcttat tggctcacag ccgataagct aagggtaagg 
SS" aaggcatagg gtagggcggt gaaagcatcc ccagtggctg ggctggaggt gaggagacag 
Willi gagacacccg ggggS?c«a cagggtaaat gcagacaaga aggacactgg gcctaggtca 
Willi ggcccctcta SSttcct. ggaggaagac agtcctggag ^ccagggct cttgctcaca 
115081 £t«cctgu gaaaaacata Sagctgttta ? acttcagga ? caacttttc tttttetett 

Willi agccagacca gftagafcca SgccS ccaggaLgc cagtcttgct 

Willi SgSactg cctt?ctcca aagccacttc ttcgaaggta cccatcagga tgggagaggg 
115321 tat^cccacc cgtgaacact ctgcccacca gacccagggg ctccatgact ctgctccaga 
Willi aactggcaca tccaatcagt cc?tgcctgg tccaacacag gagaaggagc atgctggggc 
Willi SccStggg ^gactcagca gattctgagc tataaaacgc tgagtcagaa ? tagggtgct 
11SS01 cacacgttag ttaatctgct gacactttac ccccaaaaga ggaagaaggt tgactggcca 
Willi cagaSc? gagaactcac Lat«tgw .aaggtcgga ggcccaggct tggcaacccc 
n56?l tctccctacc accatccacc accaccacta ccaagcagtt ttggctctcc cawg 
Willi gtcaaagatc agaccatcag ggagatacca ggaccctact ccagctggct jegccctjg 
115741 cgagctgctg ccctagcgag ctgctgccct agcgcctctc tctgaaggca **«acag 
115801 tggcctgcct cataggccaa gggaagcctg tggggaggga gagagggcag ^"gggtcg 
115861 gSgaaaacc ccaggcaact ccctagagta taagaaagaa ^"ttttcc acagccctct 
115921 aggaggcagc tggagactca gggagtgggc agcactgcaa gatttcagat ^ggaggg 
115981 atcagatgtc ttttggggac atctcctccc actcctaata gatgaggaaa ct 3tggccca 
Willi SSSS aaacScLg gtagggttca cctccacttg taccaggcca jactcaacac 
116101 aaccagctga gatcccaggc tggccctccc tgctcatcct tctcttgcct ccggt y 
116161 caatgcaa?c atagggctct gacgccgcct tccagagggg aaagcaacag 
116221 aaacaaaaaa gtggcaggga gaagtgaacc ttgacaaaca tgg-B«tgg ^gtgcag 
116281 tggggaaagg aactagggct ctgtagataa cgcgcagaga tgggccagtt Jtccccagg 
116341 t?c?acagg? ggtgaggcag ctgggcaggc agagaacacc <=tagccaggg Jjcccatccc 
116401 cccttcttgg tgacccagtg ctttgttggc attgtgtagg gtggggccct g^atgcccct 
Willi "tctaaggc aJtaacccca cctcatgctg cgactctacc cagggatggc actcagcact 
116521 ccctgtggca gtgagtaaat tagttatttt tagttattcc atttagggtt "tttggccg 
iifi«;fti aaaattttaa taatggaata taatcatcat atgtaaaagt attatacgta "ucll^l 
S clltl cccacacata ttatttcatg tagctgtgta atcccgggta agcaatttat 
£6701 ttaacttcag gcctcagttt ccttatctgt aaaatggaca Jaatcgtaag J^tacttca 
116761 tgagactaat gtaaggatta aatgaaataa gggaagcagg "£"aaca Jagtgcctg 
116821 cacatagaaa gcatttttta aaatgttaga aagtagagat aatatttttc jtctc 
116881 caattctatg gcgcagagag gttaaactgc gagcccaaat ^gcacaaca aggagca^ £ 
116941 gtcagcccag agcccccatc agcgcaccga tgcttcccct tccctcccag aagcac g 
117001 agggcggctg gcctgcagga tttggcagag cttggctgag gagccacagc agacgggtag 
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117061 caaaaaggca ccaacatggg tggaaagaga atgtccagtt tctatgagat ccctaacgcc 
117121 gtcctccctg tgggtctcag cagagggctc tgcgggggag ^^ctggaa S^agat 
117181 gggcttcccc agccacccct agccctcttc ctttcccact tcttccctct ctgccctcac 
"7241 ?cagcaccca gggaaggggc gcctgggggg caggggatcc 'tcagaacaa ccgtfltfltjt 
117301 gtgcgtgtgt gtgtgtgtgt gtgtttgggg ataggaggcg accagcgccg =9Sgcgcgcg 
U7361 gaggggacac ?gtcgtgggg caactgggcg gagggcgaca ggcagtgtgc <=gtgacagat 
m421 aa?cSggcg gcgcggcagg tctgtgcagc cggcagtggc ^cgtcgg -cccccagg 
117481 toacgcccgg gcgggcatcg ggtctcagag gcacccagga atgcccagga gcccgggccc 
HVsll Stggggc? ?g?cgccgcc aaccgctgtt ttcgagtaaa cactccaccc gctccgcggg 
ImSl gaSSgc t^gcggggag cgtcctggag cagctgacgg cgcccgcccc ^agccgcgc 
117661 acccgccccg cgccgcccag cgtcccgggg tacctgcgag ccctcccatg 9ccgcggtcc 
117721 ccggctgtcg gtagaccacc gtccagacga ggaagatgga gaagccggcc acggagctga 
n?781 tg^cggagta ggcggcgcgg aggccgagct gcagcctgga cggggccatg gggctgcggc 
SIS glcgggcggg Sgagggcga gcgcggccga gagtcacagg tgcagggccc saagccgcca 
"7901 gccggag?cg cgggagccgc cagagcagcc ggcgccccgc gctccgcccc cggcccgccc 
117961 ccagcgccgc ccgcacagcg ccctccccgg ccggaggccg cccgcgcccg gaaccgcaga 
So" cgc?accg?c gc?ttgcgaa gctgccgtgt cgtttggggg aatgctgcta aaaaggcgga 
llllll t^cctgggcc Ltcc'caga cccgccgtgt ccggattgtt ggaccttgga agggaccgga 
ImS aatatgStt tatacgagcg aaccgcgagg attaaaaatc "tacctctg ^acgatgc 
118201 gtattttcgt ttaaaattaa aattaaaatt tcttgttaaa aattaatagg taaaacttaa 
^8261 aaaatattag agtacgctgt gaatagaatt ccttccgccc gtccttctat caaccaggtt 
HII2I Jcctcccacc aLtcgcaga ggatttctcc acacactaaa gtctgggaac -ctgcgacc 
118381 atcaccttct gactgcaaac attctataca ttctatcctc acgcacagct ccccacaaat 
llllll ccctactttt ?tttttttaa acagagtctc actctgttgc ccgggcagga gtacagtggc 
lllttl gSStag ctccgcatcc tccaacacct ggattcaagc aatgctctca -tcagcctt 
118561 ccaagcagcc aggactacag gtgtgtgcca ccacgcctgg ctagtatttt "gttattta 
118621 ttttttgtag agatagggtc tcgctatatt gcccaggctg gtccccaact cctggcctca 
llllll agctgtlttS cLccSggc ctcccaaagc gctggaatta caggcttgag -actgcaac 
118741 ggacctcacc tttcctttta tcagcacaag ccttatcctc ccaaacccct ^tgacc 
118801 Scgggatca taccattgta aggaagagac agatctgtag caggagggca ^gagctccc 
118861 acgtgagccc agcttccggc cgggagctgg agggaaaatc ccagcacaat aacaagggct 
llllll ctgcLLgc actaaggatc cacatgggga ggcccatcat atacctgcac 
118981 caatacccct tgcattagtt ttttttgtgt gtgtgctgcc gtaacaaatt accacaaatt 
0 taftgattta aLtaacLa aacttattat tattttacag ttctgtaggt -ggaatcca 
119101 aataatggtc tcactgggct aaaatcaagg ggacatcagg gttgccttgt "ctggaggc 
il9161 Ltaggggaa aatcagtttc cttgactttt tttttttttt tgagacggag tcttgctctg 
U9221 tcac^aggc tagagtgcag tggcgtgatc tcagctcact ? caatctctg -tcctgggt 
119281 tcaggtgatt ctcctgcatc agcctcccga gaagttggga ttacacgctt cca ^ a ^ 
llllll acccag?taa tttttgtatt tttagtaaag atggggtttc accatgttgg -aggctggt 
119401 ctcgaactcc tgacctcagg tgatccgccc acctcagcct cccaaagtgc tgggattaca 
119461 ggtgtgagcc caccgtgccc ggccgccttt tccagcttct agagtgaggc tacccacatg 
119521 ?2t?aac?cc ctcttcctcc ttttcccttc taaggacccc tgtgattgag ^ a ^tcc 
119581 aggataatct ccccatcgca agatccttaa ttttatcaca tcagcaaaat aaatcccttt 
119641 gccgtggaag gtgacatatt cataggttct gggatgagga cgtggacatc "tgggggcc 
119101 lltltlltcl ?a?ccaccac accccctctg gaacataaac ttcatgagca ^agtgc 
119761 caattttatt cacatcaaca tctaaaagca tgtctggcat ataatgaccc cttaataaat 
? 82 g^gttgaa ^aggtgagtg tgagtgaatg aaggtaagaa taaaataaaa -aaaagcaa 
119881 ?tatacacaa ggaatctaga cagggtgtgc ttaactgeca a ^ aa ^ USSSS 
119941 attaaacaca tttgcctcac tctagaataa tctgggagct tctttaaaaa taaaaaaaca 
I200SI Jacccagccc cacScctgcc tattaaattt tgaatcttgg agtgtgtatt ttaatgagaa 
2X agctgtgagc tcagcagcag ccctccttta ggagctgccg ? tggagagtg 

120121 agtgctggtc ctgtggagga gggagcaagc cccgtggtgc ggagtgcatt tccatggatg 
120181 g?t?cagagc tggecaggat ggacagtact ccaggcagtg ^-cgoac 
120241 gcagagggaa gaaataaagc ggccgctttg ggaaactgta agtcgtttgt g^99 aa ^ 
120301 ?caag???ga aggtagagta gcgggtttgg agattagaaa 0£tctguc ^ aa ^ 
120361 ttgeatgetc tgttaagaag gctgtccccc tccccttggg gctgggggag aaaactcaca 
120421 attctgtgtt ttagaactat ggccagagta atagagtgaa ggcgaactgc ctgtgaaaca 
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120481 ctagaagcag agagatgagt tggacaaatt 
120541 ttaaaatgga gactgcagta acacctactt 
120601 agtgcctagc acatggtaga tactcaataa 
120661 aggctgccat ggcaagagag gatgaggggc 
120721 aatggaagag acgaaactgc ttcaagagct 
120781 gagaattcat tagctgagca gacagaagga 
120841 taggagtatg ggagagcagt gagcaagctt 
120901 aagaaagaga aataattatg taacagtagt 
120961 ggcttaaaca ttttttaaat tgtggaaaca 
121021 ggtggggtca gaggcctagc ttcaccattt 
121081 acagatgtcc aatccaattg actttctgcc 
121141 cataatggtg gccactaatc acaggtggct 
121201 tgaagaactg aatttttaat tgtatttaat 
121261 tttagtgtat ttaatttaaa ttaatttaaa 
121321 tgactagtgg ctactgtgtt agcacagcta 
121381 acagggaatg atgatgaaac atcacaggct 
121441 tacactcaaa gtgctcaaca cagtaattca 
121501 tattgttttt attgaacagg gattgcatga 
121561 actataatat ccagttagat ttgatggggg 
121621 ttatttcagt ggtaaggtgt gagagaatta 
121681 gggaaagaat ggaatgattg ttgagccata 
121741 tcttctcata tcagcttcct tccaaggtat 
121801 ggacagacac tactacgacc cctacaagat 
121861 actactagtg ctccacaaca cacaccaaca 
121921 cccaaatttg aactacactt cccagcttcc 
121981 ttctgaacaa tggaatgaag gcagaagcaa 
122041 aaaatcttcc atacaacctg cattccctct 
122101 tgtaccacat aatggaaaga acctaggctt 
122161 tcccctagac cctcactgga ctatag 
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tcaccccaca gtgctttaat taccaggccL 
caaagtgttg tgatgaggag tgcctggaag 
atgtcaggaa gtagaattag tagcagcaga 
ttcagagctg gtccaggcag aagcagagag 
atttcagcta tctgaaccta aaggtcaggg 
ggagagcaaa aatattatga gtggacatat 
gctgtgctgg aaagtgagat tgcgcaagaa 
actagaccag gttgtacaag gctaaggcca 
atgaagagct attgcagagc attagactca 
gctgtgaccc tgggcaagtg cccctaactc 
tggaagaaaa tattccatat ctgcaccctc 
attgaatact tgatatgtga ctagtgtgac 
ttaaattaat ttaaatttaa tgtatttaag 
tttaatttaa ttaatttaag tagctgcaca 
gacccaggac tcctgtccct ccatctgtac 
tgttacaaag atcgagatat attgagataa 
acaaattatt gctgctgctg ttgaaattgt 
catacgccaa gtcttaggaa gattagttag 
aaaattgtag aggataaagc attcacaagg 
agatcttatc cagtgaaaga ccttgagaat 
aagcacatgg gtgtgcacca ctcatacaca 
tctcagagag tacactccca acccagccca 
gcacagccat tctccctgcc tgcgccagaa 
tttgtgtgtc tctttctggg cacagtacct 
ttgcagtcaa acggatgcca tgggatcagg 
tgtgcgccat ttctaggctg ggctcattta 
tcccattctg tgacaatttt agaggccata 
gaatgaatgg atggagcaga gctacccctg 
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